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PRESIDENT OF THE UNITED STATES 
TO THE 
TWO HOUSES OF CONGRESS 
AT THE 
COMMENCEMENT OF THE SECOND SESSION 
OF 
THE THIRTY-SIXTH CONGRESS. 








REPORT OF THE SECRETARY OF WAR. 
WAR DEPARTMENT, 
December 3, 1860. 
SIR: The authorized and actual strength of the Army remains sub-
stantially the same as last year. In conformity with the policy which 
I announced to you in my last annual report, the troops available for 
service against the hostile Indians, and others that have become so since 
that time, have been engaged in campaigns of the greatest activity. 
This year the Army has been constantly in the field and upon an active 
war footing. 
The department of Texas has been restored to tranquility and re-
lieved from all apprehension of invasion or molestation by the armed 
and marauding bands on the Mexican frontier. It has been found 
necessary to occupy with a sufficient force the commanding posts on 
and near the Rio Grande; so we have that frontier well protected, 
from Fort Fillmore to Fort Brown. 'fhese important movements have 
not been made without much toil and fatigue; and whilst looking 
mainly to defenses upon the Rio Grande, an important consideration 
was also to hold in check the Camanche Indians of that frontier, and 
to protect the settlements from their marauding parties. The hostili-
ties of last year with the Kiowa and Camanche Indians upon the head 
waters of the Arkansas and the Canadian have not yet been brought 
to a close. A very active campaign has been carried on against them, 
and they have been met and chastised on several occasions. In one of 
these engagements, towards the head waters of the Republican Fork 
of Kansas river, a large body of these Indians was encountered by 
Captain Sturgis, of the First Cavalry, and severely chastised. They 
have been broken and dispersed in every direction, but, being entirely 
nomadic, the;y may concentrate and again make hostile demonstrations 
somewhere within the boundaries of the immense region over which 
they roam. 
In New Mexico, the outrages and depredations of the Indians have 
been very daring and numerous, and nearly the whole territory may 
be said to have been infested by them throughout the season. To 
make an effective campaign against these Indians, and to chastise 
them in an exemplary manner, it became necessary to take a large 
part of the troops stationed in Utah southward to New Mexico. This 
march was performed in a very creditable manner_, and in good time. 
The troops, after accomplishing a march of six hundred miles through 
a trackless wilderness, were ready, after a short halt, to make a move-
ment of one hundred and fifty miles more, and prosecute a campaign 
against the numerous and powerful tribe of tbe Navajoes. There is 
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little doubt but that these savages will meet with the chastisement 
which has become necessary in order to bring them under control 
again. 
The Pa-Utes, a powerful tribe of warlike Indians about the region 
of Carson Valley, in the Territory of Utah, broke out into hostility 
to the whites, very suddenly, this summer, and committed many atro-
cious murders. A party of volunteers from the vicinity of Washoe 
silver mines was organized, under the command of Mr. Ormsby, for 
pursuit. The Indians, who were very numerous, succeeded in drawing 
this party into an ambuscade, driving them back with considerable 
loss. Amongst the killed in that unfortunate affair was the leader, 
l\1:r. Ormsby, himself. This incident created great excitement and 
alarm throughout all the mining country of Carson Valley, then 
rapidly filling up from the flattering reports of rich silver deposits 
there, and it became necessary to send a sufficient force there promptly 
to chastise the Indians and restore quiet and confidence amongst the 
inhabitants. 
Before, however, the United States troops could reach the spot, the 
people of the country determined to organize a force of sufficient 
strength to pursue and chastise effectually the savages. A few days 
were sufficient for the purpose, and a considerable body of active, 
daring, enterprising men rallied under the command of the celebrated 
Texan ranger, Colonel J. C. Hays, and, after equipping themselves as 
best they could, they set out in pursuit of the Indians. At no great 
distance they were overtaken by these volunteers, in conjunction with 
a detachment of United States troops, who joined them. They com-
menced at once the attack. The Indians were very powerful in 
numbers and strong in position, and were assisted greatly, if not 
commanded by white men. But the practiced eye of the cool and 
daring leader enabled him to lead the assault with such skill that the 
vastly superior number of the Indians availed them nothing. They 
were driven from their strong position after a severe conflict, and, 
finally, put to complete rout. The Indians dispersed in every direc-
tion) as their custom is, nor have they since rallied or given much 
cause for uneasiness to the settlers. I send herewith the report of this 
expedition, furnished by Colonel Hays to the governor of Utah, and 
by him sent to this department. Great credit is due to this gallant 
officer and the men under his command for this timely and efficient 
defense of the inhabitants of that remote portion of our territory. 
The United States troops, after a very rapid and every way creditable 
march) reached the neighborhood of these transactions just in time to 
engage in and do good service in the action, and, by their presence 
afterwards, effectually to quell every sympton of hostility amongst the 
Indians. The interest and numbers of our- citizens in that region 
were deemed by the commanding officer of the department of suffi-
cient importance to require the establishment of a military post there, 
which has accordingly been done. 
The Snake Indians in Washington Territory, on the road recently 
opened from Fort Bridger to Fort Walla-Walla, have been hostile 
during the past season; and although a campaign was undertaken and 
prosecuted with vigor against them, it did not result in reducing them 
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to subordination. Since the troops have been withdrawn from active 
operations in the field, a large body of emigrants were attacked, 
almost on the borders of the settlements, and many of them murdered. 
Efficient measures will be taken to chastise these Indians. 
It should be borne in mind that, whilst appropriations have been 
made to sustain ovr Army upon a peace footing, it has been called 
upon to prosecute an active and sanguinary war, for a distance extend-
ing from the thirty-fifth to the forty-sixth degree of north latitude, 
with very numerous tribes of hardy and warlike Indians. It should 
be remembered, also, that the scenes of these operations haYe been 
over the wildest and most remote regions of our mountainous terri-
tories lying between the plains on the eastern slope of the Rocky 
Mountain chain and the Pacific ocean. Under these circumstances it 
has required the greatest watchfulness and care to keep the expendi-
tures for the year within the appropriations for it. A sum not less 
than half a million dollars has been required for these movements, the 
necessity for which was not and could not be foreseen in this depart-
ment. 
INDIAN BUREAU. 
I feel no hesitation now in bringing to the notice of Congress the 
importance of restoring to the War Department the superintendence 
and control of the Indians. It is quite impossible to impress upon 
these savages the idea of obedience by any other means than military 
power. They respect nothing but a strong military force, and its 
proximity to them is therefore essential. Without that sort of inti-
mate knowledge of their temper and disposition which nothing but 
command over them could give, it is impossible for this department to 
know how and where to dispose of the troops so as to secure quiet and 
peace on the part of the numerous tribes scattered over our immense 
territory. Knowing nothing in this depaTtment of the Indians, except 
when in a state of actual hostility, it often, indeed, continually, hap-
pens that important marches are necessary to be suddenly made to 
overawe or chastise those guilty of threatenings and murder, and 
consequently these movements are attended with an expense dispro-
portionally large, but at the same time unavoidable. 
It would be very easy to devise a plan of regulating the Indian 
tribes, by which a large annual sum of money could be saved to the 
treasury, by using the officers of the Army in discharging many of 
the duties now performed by others at high rates of compensation. 
For efficiency and economy, there is no doubt, in my opinion, about 
the propriety of putting the Indian Bureau under the charge of the 
War Department. 
. QUARTERMASTER'S BUREAU. 
I point with great satisfaction to the manner in which the disburse-
ment for the Quartermaster's Bureau have been made within the period 
since I came into this department. This bureau disburses all the 
moneys for the transportation of the Army-for their clothing, bar-
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racks, quarters, and all other of the multitudinous outlays incident 
upon the occupation and maintenance of our numerous military posts. 
Within the period spoken of more than ($24,000,000) twenty-four 
million dollars have been disbursed by about two hundred and 
three officers and agents. These expenditures have been in strict con-
formity to law and the regulations of the department, and all this 
large amount has been fully accounted for and settled, except about 
$24,900, which has been suspended against disbursing officers-prob-
ably the whole of which will be credited them upon further explana-
tions of their payments. A stricter accountability or a more faithful 
disbursement it would be difficult to secure. 
MARCH FROM ST. LOUIS TO OREGON RIVER. 
It 'vas, in my judgment, a matter of the first importance, in a mili-
tary point of view, to ascertain the practicability of moving bodies of 
men from the thickly populated parts of the Mississippi valley to the 
Pacific coast within such a space of time as to make them available for 
service there. I took active measures to have a road constructed, with 
the appropriations for that purpose, from Fort Walla-Walla, on the 
Oregon river, across the Inountain ranges, to Fort Benton, on the head 
of the Missouri river. At an early period last season the detachment 
of recruits amounting to three hundred men embarked at St. Louis on 
the 3d day of May on two steamboats of light draught, and with all 
the necessary appliances for such a march, set out on the journey. 
The season was the least propitious of any for some years, as the water 
was very low from failure of rains i.n the spring and of the usual quan-
tity of snow during the winter amongst the Rocky Mountain range. 
But, notwithstanding this djsadvantage, the expedition made good 
progress, reached Fort Benton by the 2d day of July without any ma-
terial hinderance, and took up their liJ1e of march for the Pacific. 
Transportation had been provided for them, and although there was 
some little delay in its reaching the command, it caused no material 
detention and resulted in no inconvenience. After a prosperous 
march of less than sixty days from Fort Benton, the command arrived 
in safety and good condition at Fort Walla-Walla. This march, 
covering a distance of three thousand miles by water and six hundred 
by land, has been made in the space of five months, (during one of 
which the troops were halted,) through an unknown and wilderness 
country, with no great additional expense beyond that of an ordinary 
march, and without any serious accident. 
Although the movement was an experiment alone, it has demon-
strated the important fact that this line of intercommunication can be 
made available for moving large bodies of men from the Atlantic to 
the Pacific, and will constitute the means by which we can defend our 
possessions in that remote territory against any force that can be 
brought against it. Indeed, we can concentrate by this line, in the 
course of three or at most four months, on the Pacific, a stronger force 
than could be put there by any other power in the space of a year or 
probably a much longer time. . 
This route, for military purposes, deserves the fostering care of Con-
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gi'ess, and with comparatively a small sum of money spent upon the 
removal of obstacles from the Missouri river, and some additional 
expenditure on the road, this line would constitute a most valuable 
improvement, second only, and hardly second for military purposes, 
to any of the ·projected lines of railroads to the Pacific. It may be 
fairly doubted whether any means of transportation whatever would 
be capable of conveying a very large army, with its baggage, artillery, 
horses, and munitions of war, to the Pacific in so short a space of time 
and at so small a cost as it might be done on this. 
A considerable portion of this Missouri route, from the headwaters 
of that river to the Oregon, passes through a country capable of sus-
taining a large population. It is mountainous, but the climate is 
salubrious and the soil is well adapted to grazing. There are good 
grounds to believe that the mount;lins abound in rich veins of precious 
metals. 
The march of troops through this region keeps in subordination the 
Indian tribes upon the route ; and this is a matter of great importance 
to the northern settlements of Washington Territory, now rapidly 
increasing, and where the Indians are numerous, warlike, and powerful. 
ORDNANCE, ARMS, AND EQUIPMENTS. 
The accompanying report from the Colonel of Ordnance is referred 
to for information in detail respecting military supplies of this kind, 
which have been procured by fabrication and purchase, and which 
have been furnished to the Army and to the militia of the States. 
The experiments for the improvement of these supplies, which were 
stated to be in progress in my last report, have been continued with 
valuable resul~s~have greatly improved, if they have not perfected, 
the fabrication of sea-coast and garrison gun-carriages of iron, the 
models and mode of casting of heavy cannon, and the quality of metal 
for the same. The same is true as to the manufacture of cannon 
powder, particularly for guns of large calibers, whereby the endurance 
of such guns has been much increased without any diminution of their 
effectiveness. But it is particularly in regard to rifle cannon and pro-
jectiles that such experiments have been satiRfactory and valuable. 
The report of a Board of Ordinance and Artillery Officers) who have 
been occupied during the past summer and fall in experimental :firing 
with rifle canon, leaves no doubt that the accuracy and effectiveness of 
our artillery may be vastly increased at comparatively small expenses 
without discarding from use the good and serviceable cannon of our 
present models; requiring only that they be rifle-grooved to adapt 
them to use as rifle cannon, with James' elongated expanding projec-
tiles. This easy and cheap mode will convert the smooth bored into 
rifle cannon, throwing nearly double the weight of metal without 
increased strain to lesson the durability of' the guns, or endanger the 
safety of tho~e serving them. Arrangements have been ordered to be 
made for rifling a portion of our cannon on this plan, which is the 
best, in all respects, that has so far been brought to notice. The pro-
curement of a proper supply of the projectiles is essential, but it cannot 
be effected without authority of law or a special appropriation, in con-
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sequence of the prohibition of the "purchase of any arms or military ( 
supplies whatever which are of a patented invention." I shall take 
occasion to present estimates, as soon as they can be prepared, for the 
procurement of these projectiles, and shall urge appropriation therefor 
as being highly desirable, if not necessary, for placing our artillery in 
the highest state of efficiency of which it seems now susceptible. These 
experiments have, of course, been attended with some expense, but so 
small as to be insignificant in comparison with their benefits to the 
military service, or with the amounts of expenditures by foreign gov-
ernments for the same objects, without, it is confidently believed, the 
attainment of as valuable results. As there was no special appropria-
tion for the experiments, the expenses necessarily attending their 
prosecution have been defrayed from general appropriations for the 
service of the Ordnance depart~nt, principally from which was 
estimated to cover incidental expenses of the ordnance service. An 
appropriation of about fifty thousand dollars for experiments for the 
improvement of arms and military supplies is highly desirable, and 
there is no doubt that such application of that amount, or as much of 
it as may be needed for the purpose, would be a profitable expenditure. 
The law, before referred to, which prohibits the purchase of any 
arms or military supplies whatever which are of a patented invention, 
is too general and comprehensive in its terms, embarrasses the opera-
tions of the War Department, and is, in some respects, injurious to 
the military service, both as regards the Army and the militia. There 
are certain arms and· other military supplies of patented inventions, 
the merits of which have been so well established as to have caused 
their introduction, regularly, into the service. These are frequently 
embraced in requisitions for supplies coming from the Army and from 
the States; but the few left on hand of those which were pu~chased 
before the passage of the prohibitory law constitute the only source 
from which those requisitions can be met, and that source is now 
either entirely or very nearly exhausted. It is, therefore, recom-
mended that the law be so amended as to except from the prohibition 
such arms or other military supplies as constitute a regular part of 
the armament or equipment of troops, and also the improved patented 
mode of casting and cooling for iron cannon. It should be repealed 
as to all articles used in the Quartermaster's department. 
I again call attention to the existing law for arming and equipping 
the whole body ·of the militia of the United States, which was passed 
in 1808. The provision then made for the purpose remains the same 
now. It is entirely insufficient for its effectual accomplishment, as is 
shown by frequent requisitions and urgent applications from States 
and Territories for advances of arms and equipments beyond their 
regular quotas. _ 
The want of a national armory for the fabrication of cannon has 
long been felt, and the expediency, indeed, necessity, of proper legis-
lation to secure its establishment has been repeatedly urged upon the 
national legislature. The improvements of late suggested, and verified 
so far as the limited means at my disposal would permit, in the models 
and mode of casting cannon, and in the adaptation to them of the 
rifle principle, can only be fully developed and successfully carried 
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out by having the proper means under government control for pre-
paring and treating the materials and for perfecting their fabrica-
tion. The adoption of these improvements so as to apply them most 
successfully, which is essential to the highest efficiency of our artillery 
arm, furnishes now an additional argument to the many heretofore 
advanced in favor of having them fabricated at such an armory as is 
spoken of. 
A large quantity of condemned stores, amongst which were many 
old muskets have been sold during the year to make room in the 
arsenals for modern arms. 
BREECH-LOADING ARMS. 
Very frequent and numerous experiments have been made under 
my direction of breech-loading arms, and inventions for this purpose 
are wonderfully numerous. Many have been rejected, but some plans 
.for breech loading have been approved, after very numerous experi-
ments, and are now conceded by all who are familiar with them, and 
capable of judging~ to be by far the most efficient arms ever put into 
the hands of intelligent men. Immediate steps ought to be taken to 
arm all our light troops with the most approved of these arms. I hold 
it to be an inhuman economy which sends a soldier into the field, 
where his life is constantly in danger, without furnishing him with 
the best (not the most expensive) arms that are or can be made. It is 
no answer to say that our troops cannot be taught to use with skHl 
this character of arm, as well as another. It is the practice and drill 
that make the soldier expert in the use of his arm, and whilst he may 
attain to great skill with a good weapon, he certainly never can do so 
with an indifferent one. 
I think it may be fairly asserted, now, that the highest efficiency of 
a body of men with fire-arms can only be secured by putting in their 
hands the best breech-loading arm. The long habit of using muzzle-
loading arms will resist what seems to be so great an innovation, and 
ignorance may condemn; but as certainly as the percussion cap has 
superseded the flint and steel, so surely will the breech-loading gun 
drive out of use those that load at the muzzle. For cavalry, the 
revolver and breech loader will supersede the sabre. 
EXPLORATIONS. 
During the last four years explorations have made known the 
character of that singular river, the Colorado of the vVest, and its 
suitableness for navigation; the nature of a large portion of the belt 
of country, hitherto unknown, between that river and the settlements 
of New Mexico and north of the thirty-fifth degree of latitude, across 
which roads are impracticable from the extraordinary character of its 
surface. 
Further north they have resulted in the establishment of a new 
route across the Great Basin from Great Salt Lake City, and in 
ascertaining the impracticability of other lines of communication 
between important settlements in the interior. They have opened a 
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new, shorter, and better route between the settlements of Great Salt 
Lake and those of Oregon and Washington, on the Oregon river. 
They have developed the general character and resources of the 
extensive region north of the Platte, and between the Missouri river: 
and the Pacific divide of the Rocky Mountains, have shown the 
existence there of several practicable wagon routes, valuable in con-
neetion with military operations and the emigration to the Pacific. 
In each division of country explored, the general topography and 
hydrography have been obtained, lines of barometrical level have 
been carried across the characteristic features, geographical positions 
have been determined, the climate has been observed, and the general 
geology has been ascertained. 
The efforts of those who have carried on these operations have been 
successfully directed to collecting all information that would be valua-
ble in military operations in the overland communication with the 
Pacific coast, in the settlement of the country, and in the development 
of its resources. 
Incidentally, valuable contributions have thus been made to several 
departments of science. 
WEST POINT. 
The Military Academy has been progressing in its usual course, 
except that the course of study and discipline has been extended from 
four years to five. This was considered at the time to be necessary, 
owing to the low standard of proficiency for entrance to the school. 
The joint committee of Congress and the .Army appointed last session 
to reinvestigate this measure have been in session at West Point for 
some time during the summer, but did not, I believe, bring their labors 
to a close. 
STEAMER FOR PUGET'S SOUND. 
The settlements on Puget's Sound and the adjacent 'Waters are ex-
posed to the incursions of warlike Indians from the British and Russian 
provinces. These Indians come down in large canoes which carry from 
fifty to one hundred warriors, and move with great speed. There can 
be no warning of their approach, and pursuit with ordinary means is 
of course out of the question. It is very necessary, therefore, to have 
a steamer for that purpose. The Massachusetts, a ship with an auxiliary 
steam power belonging to the Quartermaster's department, has been, 
and is now, used for this purpose; but it is not at all suitable, and is 
expensive. It is proposed to sell her and substitute a suitable steamer. 
She should be a good strong sea boat, of light draught-about six feet-
not large, and of considerable speed. She would be very useful as a 
transport as well as for the purpose mentioned, and ought to be con-
structed specially for the service. 
I refer particularly to the reports from the different bureaus for a 
great deal of very interesting and instructive information. Indeed, it 
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is only through these reports that an exact and detailed account of all 
operations for the year can be thoroughly understood. The informa-
tion contained in these reports will amply repay their perusal. 
Several new posts have been ordered and erected in the course of the 
last season in the various departments, for the better defense of the 
different territories and the thoroughfares leading through them. Some 
of theBe works have been executed with great promptness and energy, 
showing very high administrative capacity in the officer undertaking 
them. 
I cannot, in this connection, refrain from making special mention 
of the manner in which, under very unfavorable circumstances, the 
work has been executed at Fort Wise. This post is situated in the 
region of the Camanches and Kiowas, and towards the gold discoveries 
of Pike's Peak. It is necessary for the protection of the crowds of our 
people moving continually in that direction from the lawless and 
hostile bands of Indians already spoken of. Without any of these 
facilities so essential to substantial and cheap construction, Major 
Sedgwick, with his troops · alone, and almost without tools; except 
those of the rudest sort, has been able to construct of stone, houses of 
the most substantial character and in sufficient numbers to shelter all 
the stores necessary for his. command, which consisted of six com-
panies-four of horse and two of infantry. The quarters are all 
comfortable for the troops, and the sheltering is excellent for all the 
horses. Great credit is due to this officer for his energy, activity, and 
economy; in constructing this post, which, in the present state of 
affairs in that region, is a very important one. 
I call attention to a sum of money paid by Brevet Brigadier General 
Totten, Chief of the Corps of Engineers, as part of the price for ground 
purchased for Fort Tompkins. It amounts to the sum of two hundred 
dollars, and ought to be refunded to him. If there had been any 
authority of law to refund him this money, I should, without hesita-
tion, have given the order for it; but I could find no authority for it, 
and therefore refer the subject to Congress that they may authorize its 
payment. The circumstances under which he advanced the money 
will fully appear from papers, herewith transmitted. 
\ 
ACCOUNTING OFFIQER. 
I call attention particularly to the importance of having the account-
ing officer for the War Department directly under the control of the 
department itself. It is quite inconvenient and troublesome to have 
the accounting officer, whose business is so intimately and constantly 
connected with the War Department, detached from it entirely, and 
subject to the orders and direction of another department almost 
exclusively. The War Department should settle and adjust it.s own 
accounts fully and entirely; and it is enough that the result of such 
settlement should be sent to the treasury. 
I will, only in general terms, allude to the recommendations which 
I have heretofore laid before Congress. Many of them are essential 
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for the good of the service, in my judgment. Some of them would 
contribute materially towards reducing the expenses of the Army, if 
adopted; but, as the importance of these measures seems not to have 
attracted the attention of the legislature, I do not deem it respectful 
to them or proper for me to reiterate those recommendations. 
Very respectfully, your obedient servant, 
To the PRESIDENT, 
JOHN B. FLOYD, 
Secretary of War. 
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List of Papers accompanying the Annual Report of the Secretary of 
War, December, 1860. 
AFFAIRS IN THE :MILITARY DEPARTMENTS. 
I. Department of the West. 
II. Department of Texas. 
III. Department of New Mexico. 
IV. Department of Utah. 
V. Department of California. 
VI. Department of Oregon. 
VII. Money advanced by General Totten. 
ANNUAL REPORTS. 
VIII. Office of Explorations and Surveys. 
IX. Capitol Extension. 
X. New Dome. 
XI. Post Office Extension. 
XII. Adjutant General. 
XIII. Quartermaster General. 
XIV. Commissary General. 
XV. Paymaster General. 
XVI. Surgeon General. 
XVII. Engineer Bureau. 
XVIII. Topographical Bureau. 
XIX. Ordnance Office. 
I. 
AFFAIRS IN THE DEPARTMENT OF THE WEST. 
1. Major Sedgwick-to Captain Jones, July 2, 1860. 
2. Same to same, July 24. 
2 a. From Captain Steele, July 14. 
2 b. From L.ieutenant Stewart, July 12. 
3. Same to Same, August 11. 
1. Major Sedgwick to Captain Jones. 
CAMP oN ARKANSAS, NEAR AuBREY's CRossiNG, 
July 2, 1860. 
CAPTAIN: I regret exceedingly that I am compelled to report to you 
our want of success in finding any trail of the hostile Kiowas or Ca-
manches. We marched from Pawnee Fork on the 1st ultimo, crossed 
the Arkansas at Jackson's Island, and took a southeasterly direction, 
intending to go down Crooked creek to its mouth, but found we had 
gone too far east to strike it. We crossed Salt river forty miles east of 
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the Great Salt Plain, when, taking a more southerly course, after 
crossing the North fork of the Canadian, we struck Middle river, a 
large, clear, and well-timbered stream. Our guide, Sarcoxie, said it 
was the North fork; that he had traded on it with the Camanches, and 
with the other guides) was certain we would find the Indians on it. 
After proceeding up it forty miles, until within sight of the Antelope 
Hills, we met a surveying party direct from Fort Cobb, who informed 
us that they had seen no signs of the Indians, and that the South fork 
of the Canadian was entirely dry. We followed up the Middle river 
(incorrectly supposed by us to be the North fork) to its head, eighty 
miles, when turning north, we returned to the North fork of the Cana-
dian, following it as long as we could find water. Middle river (not 
laid down on any map which I have seen) is a stream evidently much 
resorted to by the Indians. There are signs of their having wintered 
on it for ·many years, but none of their having been on it for several 
months. After leaving the North fork of the Canadian, we crossed to 
the Cinearon, from it to Bear river, ancl thence to the Arkansas. We 
have marched 500 miles since leaving Pawnee fork, passing through 
the heart of the Kiowa range, and over the worst country I have ever 
seen. There had been no rain on it since last fall, and consequently 
all the small streams and pools where water is generally found were 
dry. Our animals have suffered excessively for want of water and 
grass, and we have been obliged to abandon several of our beeves from 
utter exhaustion. We have made five marches, of over forty-three 
miles each, without water, the water when reached being in small 
pools and of the worst description. This severe service has used up 
our horses to such an extent as to render it necessary to remain here 
several days to recruit them, as well as to obtain supplies, our own 
having been exhausted on the 30th ultimo. These I expect to-morrow. 
When I have received them I shall again cross the Arkansas and pro-
ceed up towards the mountains. 
Respectfully, your obedient servant, 
JOHN SEDGWICK, 
MaJor First Cavalry. 
Capt. D. R. JoNES, A. A. G., U.S. A., 
Headqua'rters Depwrtment of West, St. Louis, Mo. 
2. MaJor Sedgwick to Captain Jones. 
CAMP ON THE ARKANSAS RIVER, 
July 24, 1860. 
SIR: I have the honor to report that I left camp near Aubrey's 
crossing of the Arkansas, on the 6th instant, intending, guided by 
information I had received from Major Wessels, second infantry, to 
proceed to Denver City, or its vicinity, in pursuit of the Kiowas. 
Reaching Bent's Fort on the evening of the 8th, it was reported to me 
that a small band of Kiowas was some twenty-five miles north of that 
place. I immediately detached Captain Steele, second dragoons, with 
eighty-six men to ascertain if the report was correct. On resuming 
----- -~-----------. 
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my march the next morning, I learned whilst passing Bent's Fort, 
that Litarki, the principal chief of the Kiowas, with his family and a 
few warriors, had been about an hour previously in that neighborhood, 
and had gone off in a northerly direction. Lieutenant Stuart, first 
cavalry, immediately started in pursuit with twenty men, and after a 
chase of twenty-seven miles, just as he was about to overhaul the 
Indians, was met by Captain Steele, returning to the command. Uni-
tedly they killed two warriors and captured sixteen women and chil-
dren, with more than forty mules and ponies. Only two (both women) 
of the party escaped, it having been ascertained afterwards that Litarki 
was not present when the affair occurred. I regret to report that Lieu-
tenant Bayard was severely, and two privates slightly wounded. Cap-
tain Steele's and Lieutenant Stuart's reports are herew:ith inclosed. 
Insomuch as they would have much embarrassed my future move-
ments, and as I believed that no object would be accomplished by 
keeping them, at the urgent request of Colonel Bent, Indian agent, I 
turned over the women and children taken prisoners to him, to be held 
as hostages for the safety of emigrants on the road. Having learned 
from Colonel Bent and others directly from Denver City that there 
were no hostile Indians in that vicinity, I detached Captain DeSaus-
sure, first cavalry, with a command of 100 men, to cross the river and 
proceed up Purgatory creek, said to be a place of resort for the Kiowas 
and Camanches, until satisfied there were no Indians on it. After a 
scout of five days he returned, reporting that there were no signs of 
Indians having been on the creek since March or April. I then determ-
ined to proceed down this river until I could cross to the Smoky Hill, 
and thence down it and Walnut creek to the buffalo range. 
Respectfully, your obe_dient servant, 
JOHN SEDGWICK, 
Capt. D. R. JoNES, A. A. G., U. S. A., 
JJ:faJor First Cavalry. 
Headquarters Department of the West, St. Louis, Mo. 
2 a. 
CAMP, NEAR BENTs' FoRT, 
July 14, 1860. 
Sm: I have the honor to report, that having been detailed on the 
night of the 9th instant, with four officers and eighty-six enlisted men 
to seek a party of Kiowa Indians, under the chief Litarki, reported 
as being about twenty miles distant. I left camp at midnight, and 
after a rapid ride of five hours and three quarters arrived at the point 
where the Kiowas were supposed to be, and found neither Indians nor 
fresh signs ; after grazing the horses one hour, I proceeded to another 
water hole fifteen miles distant, still without success; then to another 
watering place fifteen miles, where I arrived at three o'clock p. m., 
having passed over in fifteen hours from fifty-five to sixty miles, and 
been disappointed .in getting any trace of the band we were in pursuit 
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of. .After remaining all night at the last mentioned water-hole, and 
encountering one of the most violent thunder storms I have ever seen, 
I started back by a different route; after traveling eighteen miles, two 
Indians were seen in the distance running off; the guide having in-
formed me that the only water near was a spring just in front of us, 
I disregarded the running Indians and pushed forward, sending for-
ward rapidly two platoons under Lieutenant Armstrong, second dra-
goons, and Lieutenant Taylor, first cavalry, who, coming upon the 
women and children, captured the whole party, sixteen in number. 
At this time what appeared to be a large party was obscurely seen 
through the clouds of dust passing to our left, and the whole force 
except a guard for the prisoners, directed towards it; it proved to be 
Lieutenant J. E. B. Stuart, with a platoon, and a number of friendly 
Indians in pursuit of the braves who had been with the families already 
captured. Lieutenant Stuart having pursued the whole party from 
the vicinity of Bents' Fort, all joined in pursuit and killed two Kiowa 
Indians, all (as we are credibly informed) of the party. The party 
captured proves to have been the family of Litarki, that chief having 
been absent at the time; the men killed are said to be his brother and 
son; these Indians fought desperately, wounding Lieutenant Bayard 
severely in the face, and two men of Lieutenant Stuart's party 
slightly. 
As soon as possible I started Lieutenant Otis, with the larger 
portion of my command for camp, remaining at the spring with a 
guard, to take care of the wounded, until the doctor and an ambulance 
could be sent to bring them in. 
I finally arrived with them on the evening of the 12th instant. I 
am glad to be able to bear testimony to eagerness displayed both by 
officers and men to engage the enemy, where he was supposed to be in 
large force, and to the cheerfulness with which they endured hard 
riding, drenching rains and hunger, for not expecting to be under 
the necessity of going more than twenty miles, very little to eat was 
carried along in pockets, &c., no packs being taken. 
Very respectfully, your obedient servant, 
Wl\L STEELE, 
Captain, second Dragoons. 
Lieutenant J . .A. THoMPsoN, 
Adgt. Kiowa Expedition. 
2 b. 
CAMP, SEVEN MrLES ABOVE BENT's FoRT, 
On Arkansas River, July 12, 1860. 
SIR: I have the honor to make the following report of a scout made 
by a detachment of twenty United States cavalry, under my command, 
in compliance with instructions from the major commanding, on the 
morning of 11th instant. The detachment formed from the column 
at a moment's notice, marched directly north from Bent's Fort, the 
direction in which the "Kiowa war-chief Litarki"was reported to have 
just fled with his family, in all two lodges. I soon found ~he trail and 
commenced a rapid pursuit. In a short time I came in sight of them 
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severalmil2s ahead., ju&t as they, having abandoned their lod.ge poles 
and other weighty articles of baggage, were prepared for more rapid 
flight. I saw that my pursuit, to be successful, must be rapid, and 
followed at full gallop. I gained very 11erceptibly on them, and. after 
two hours and a half from Bent's Fort, during which I had traversed 
twenty-six miles, I was just about overhauling the body of Indians, 
when I recognized Captain Steele's detaclunent, who were returning 
to Bent's Fort, from a two-days' scout, and were approachjng me, 
(lirectly in front of the Indians. Perceiving that my capture of the 
main body ·would be thus anticipated by the unexpected presence of 
Captain Steele's detachment, I turned to the right, in order to catch 
some scattered ·warriors, who having seyJaratccl from the main body, 
were likely to escape in that direction. I had not proceeded far, how-
ever, till I saw that part of Captain Rteele's command, having mistake:t 
my detachment for K.iowas) were coming after us at a charge. Tu 
avoid this, I had already had several calls sounded, but they were not 
heard. They recognized us on nearer approach, and coming up, the 
two columns saluted each other with a shout, and joined in pursuit 
of tho common foe. 
Uy horses, though much jaded by the hard run, did well, and the 
last warrior killed was mortally wounded by Sergeant Occlcston, of 
my detachment, who, after both he and the Indian, having left their 
horses exhausted, kept up the chase on foot. Two warri01·s were 
killed, and one squaw taken prisoner; in this pursuit two squaws 
mounted on the fleetest ponies escaped. · 
Privates John Smith, first company G, and Ferdinand Schentz, com-
pany F, first cavalry, of my detachment, received severe but not dan-
gerous wounds. . 
Finding further pursuit fruitless, and that Lieutenant Bayard had 
received a severe arrow wound in the face, I rallied the 1uen in ad-
vance and conducted him safely back a distance of six miles, to Cap-
tain Steele's camp, as he belonged to that detachment. Though not 
of my command, I deem it proper to add my testimony to the gallant 
bearing and personal daring he displayed. 
Sergeant William Occleston, company G, and Corporal George S. 
Newman, company K, first cavalry, deserve special commendation for 
their gallantry and good conduct throughout. Every man in my de-
tachment proved himself every inch a soldier. 
The sixteen women and children, and twenty or thirty ponies cap-
tured by Captain Steele's detachment, would have been inevitably 
captured by my party. I have since learned that Litarki was not 
with this band at the time, but that the two warriors killed were his 
brother and son, and the S11uaws were his. 
As I joined Captain Steele at Black "\Vater, the remainder of my 
scout is embraced in his report. 
I reached this camp at 8 p. n1., without the loss of a man or a horse. 
iiiost respectfully, your obedient servant, 
J. E. B. STUART, 
First Lieut. First Oav. Oom'g Detachment. 
Lieutenant J. A. Tnol\IPSON, 
AdJ't of lJiaJor Sedgwick's Colwnn. 
VoL. n--2 
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3. JJfaJor Sedgwick to Captain Jones. 
CAMP, NEAR FoRT LARNED) K .. T., 
A1tgust 11, 1860. 
SrR: I have the honor to report that I left the Arkansas on the 25th 
ultimo, forty miles below Aubrey's crossing, marching northward, 
with the intention of ascertaining if there were any hostile Indians 
on the Smoky Hill, its tributaries, or in their vicinity. Before reach-
ing the Smoky Hill, I found water only in three places, once at a 
spring, and twice in pools. The Smoky Hill I found perfectly dry. 
I sent a command up the stream, which returned, reporting neither 
water nor late lnclian signs for seventeen miles. The main command 
then 1noved down the river, a detachment crossing to the Saline, 
(striking near where Colonel Sumner destroyed the Cheyenne village 
in 1857 ,) proceeding down the stream a portion of two days, andre-
joining on the Smoky Hill. Captain Steele, with his squadron second 
dragoons and Captain vValker's company first cavalry, l1roceecled clown 
the river to the old bridge, crossed to Cow creek, and thence to this 
camp, which he reached this clay. vVith the remaining three compa-
nies of the command, I recrossed to Walnut creek, follo,ved it down 
to within a few miles of its mouth, and then leaving it, reached this 
camp on the 9th instant, having been out seventy clays, and having 
marched upwards of twelve hundred and fifty miles, in all the scout 
discovering no Indian signs. On arriving here, I learned that Captain 
Sturgis, upon the information of certain Kaw Indians, (twenty of 
whom have accompanied him, promising to lead his command to a 
camp of about a hundred Indians on Solomon's fork,) marched fron1 
this post on the 28th ultimo. I trust he may be more successful than 
we have been. My opinion is that the Kiowas and Camanches have 
scattered; a few roving about in small bands, the others, with the 
women and children, being mixed with the Cheyennes, Arrapahoes, 
and Apaches. Late accounts fron1 1\1ajor Ruff say he has been unable 
to find them. I have discharged and sent to their homes the Dela-
ware guides, and shall proceed to obey General Orders, No. 8, (which 
I found waiting me here,) as soon as practicable. 
Very respectfully, your obedient servant, 
JOHN SEDGWICK, 
JJfa}or First Cavalry. 
Captain D. R. JoNEs, A. A. G., 
Headquarrters DepaTtment of the West, Saint Louis, JJfo. 
II. 
AFFAIRS IN THE DEPARTMENT OF TEXAS. 
1. Captain Sturgis to Colonel Lee, August 12, 1860. 
2. Major Thomas to same, August 31, 1860. 
3. Colonel Lee to Colonel Cooper, August 30, 1860, 
a. From Lieutenant Slaughter, August 18, 1860. 
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4. :Major Nichols to Colonel Lee, September 22, 1860 . 
.5. Colonel Lee to Colonel Cooper, October 8, 1860. 
·6. Same to same, October 18, 1860. 
a. From ~iajor C. Graham. 
b. From Lieutenant Echols. 
1. Captain 8turg1:s to Colonel Lee. 
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HEADQUARTERS, SouTIIERN CoLUMN ICrow A CAMANCHE ExPEDITION, 
Fort Kec~;rney, N. T., August 12, 1860. 
Sm: I have the honor to submit the following more detailed report 
<Of the engagement between the troops under my command and the 
hostile Kiowas and Camanches, near the Republican fork, on the 6th 
instant, and of the skirmishes which preccc1ecl the engagement. 
On account of the haste in which my report of the 9th instant was 
prepared, several inaccuracies occurred, both as to dates and facts, 
which you will find here corrected. 
On the 28th ultimo we marched from the Arkansas river towards 
the north, leaving our tents and heavy baggage behind, under a proper 
:guard, and, by a series of rapid marches, (several of them made at 
night,) we succeeded in arriving so close upon the rear of the enemy, 
at Solomon's fork, on the morning of the 3d, as to get possession of 
their camp, which they had abandoned during the previous night. 
Here we found large quantities of buffalo meat and hides, and a con-
:siderable number of lodge poles, all of which had been left on account 
<Of the rapidity of their flight, and which was distributed among our 
friendly Indians or destroyed. 
As we had marched fifty miles vvithin the last twenty-four _hours, 
.and as there was little hope of coming up with thorn by an open day-
light chase, we remained in camp during the day, and marched again 
in a violent storm as soon as it was dark, striking directly for the 
north, by the compass. 
During the next day, :five of our Indian scouts fell in with a large 
party of the enemy, and two of them were killed and the others 
wounded, one fatally) and has since died; three of the enemy were 
-also killed, and several wounded. 
On the morning of the 3d instant, and just before daybreak, they 
made an attack upon our camp, in what numbers it would be difficult 
to say-some think they numbered :fifty or sixty, others are of opinion 
that they did not exceerl twenty, which I think is the mqre probable 
number, for, like the Cayote or prairie wolf, half a dozen of them can 
make as much noise as one would expect to hear from a hundred 
throats. However, they did us little injury, and withdrew before it 
was light enough to pursue them. It is presumed that two of them, 
.at least, were badly wounded, as they "·ent off howling piteously. 
As soon as there was sufficient light to enable us to follow the trail, 
we marched again, when Captain Mcintosh was sent, at his own re-
quest, with sixteen men to reconnoiter a ravine at a short distance on 
the right of the column. As this ravine appeared to lead in the direc-
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tion of the trail, the column moved on, and on reaching tho high 
ground ~tbout a mile from camp, beheld this gallant officer and his. 
handful of brave men furiously driving before them some fifty or sixty 
stalwart warriors. At this time a messenger arrived from tho captain, 
informing me that he (Captain Mcintosh) thought, from indications he 
had seen, that a large force was ahead in waiting for us, and that he 
intended keeping up tho chase. Lieutenant ~"'ish was then detached 
with the advance guard (fifty-six men) to the support of Captain 
J\fcintosh, and the whole command followed at a good pace. Thus the 
Jmrsuit was kept up for eighteen miles, when I determined to abandon. 
it and resume the trail, knowing that sooner or later it mnst lead to 
their 11rincipal stronghold. In this affair two of tho enemy were 
killed, one of whom, judging from the gaudiness of his decorations, 
v.-as probably a chief, or at least an important personage among his 
people. 
Soon after leaving camp on vVhelan's (Beaver) creek, on tho morn-
ing of the 6th, a party of tho enemy, amounting probably to thirty or 
forty, again appeared in our front-distant perhaps a milo. To over-
take this party, Lieutenant Fish was detached \vith twenty men on 
picked horses, with orders to catch them if possible, and not to spare· 
tho horses. Lieutenant Ingraham, with the advanced guard, followed 
in rear of Lieutenant Fish, with orders to keep in sight of that officer, 
and hasten to his support if necessary. This pursuit, though con-· 
ductod with great energy on the part of those zealous young officers, 
was nevertheless unsuccessful, and after keeping it up o-ver hills and 
ravines for eight miles, they found themselves no nearer the enemy 
than when they started. rrhis last effort demonstrates beyond a doubt 
that our horses after marching a thousand miles over a country for 
the most part a desert, cannot compete with tho fresh and fat horses. 
of the Indians. 
About 11 o'clock, a. m., we crossed a boggy branch of the stream 
along which we had been marching, and halted in order to see the-
wagons safely over. The difficulty of the crossing, taken in connec-· 
tion with the increasing density of the timber on the creek, and the 
presence of a good many Indians still hovering in our front, rendered 
it necessary to adopt precautionary measures against a surprise. Ac-
cordingly the troops were required to ' (stand to horse'' while Lieuten-
ant Ingraham, with tho advanced guard, was directed to reconnoiter 
the timber in the vicinity of the crossing, and Lieutenant Stockton. 
was directed to deploy his company (B) to the front, as skirmishers. 
Shortly after this arrangement was made, I received word by one of 
the guides that several of our own Indians had become entangled with 
the enemy. Lieutenant Stockton was then ordered to move forwarci 
rapidly, and if such were the case, to afford them protection. The 
number of hostile Indians in our front was now evidently increasing, 
and Captain Beall was sent with his company (A) to join Lieutenant 
Stockton and take command of the squadron. A few moments more, 
however, left no doubt of our being in the vicinity of the entire force · 
of the enemy, and tho remainder of the command was therefore at once 
moved forward at a gallop. In our front lay a level plain-say a mile 
in width-intersected by numerous ravines, and contained between a. 
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low ridge of hills on the north ancl a heavily-wooded stream on the 
.south. As we advanced, the enemy poured in from every conceivable 
hiding place, until the plain and hill sides contained probably from 
1()00 to 800 warriors, apparently determined to make a bold stand. 
Captain Mcintosh who commanded the squadron on the left) was now 
directed to move diagonally up the hill side, and take the enemy in 
ilank, wrule Captain Carr's squadron moved on the center with a view 
to charge or fight on foot, as circumstances might render necessary. 
In this order the command moved up at a round gallop, and in good 
·order; but unfortunately the enemy now began to give way; and though 
·OUr horses were put to the top of their speed, yet, on account of the 
freshness of the IndiEm horses) and the jaded condition of our own, the 
distance between us gradually increased, thus rendering their own 
arms to a great extent useless, while our long-range arms told with 
great effect upon them. The whole scene now became one of fEght 
and pursuit for fifteen miles) when they scattered on the north side of 
the Republican fork, rendering further pursuit impossible. So we 
rcturnecl to the wagons, and encamped a little after nightfall. 
In this a-ffair (and tho skirmishes which preceded it) twenty-nine of 
the enemy were killed. How many were wounded it is impossible to 
say with any degree of accuracy, probably a great many. 
Our loss is as follows: 
J(illecl.-Two friendly Indians) early in the action. 
TVoundecl.-First Sergeant John O'Connell, company B, slightly. 
Private Michael Wheelan, company B) severely. Private Gerard M. 
Beech, company B) severely. 
llfissing.-Private l\fatthew Green, company D. 
Number of horses killed, wounded, and otherwise disabled, six. 
From the nature of this engagement, it will appear that but little 
-opportunity was afforded for individual prowess, as we were unable to 
bring matters to a hand to hand conflict. It remains, therefore, only 
for me to record here the companies and their officers engaged, and to 
thank them, in general terms, for the gallantry and zeal which char-
.acterizecl their conduct, not only in the final struggle, but through all 
the long and weary marches tbey endured from the ti1"!le we first struck 
the trail on the Grand Saline to the present time: 
Company A, Captain W. N. R. Beall, and Lieutenant Crittenden. 
Company B, Lieutenants Phil. Stockton and S. H. Fjsh. 
Company C, Lieutenant John R. Church. 
Company D, Captain l\1:cintosb. 
Company E, Lieutenant E. Jackson. 
Company I, Captain E. A. Carr. 
rro Lieutenant and Adjutant L. L. Lomax my thanks are especially 
due for the energy with which he conveyed my orders to various parts 
()f the field, as well as for the cool foresight he evinced in furnishing 
details from time to time during the pursuit for the protection of 
.disabled and unhorsed men who were constantly falling behind. 
To Lieutenants R. H. Riddick and E. Ingraham high praise is also 
due, for the handsome and effective manner in which they protected 
the wagon train from repeated attacks of the enemy, and for the energy 
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they displayed in driving them altogether away, and killing and 
wounding many of them. 
To Assistant Surgeon C. T. Alexander I also return my thanks for 
volunteering his services to carry orders on various occasions. 
Before closing this lengthy report, I would respectfully call attention 
to the handsome manner · in which several private soldiers acquitted 
themselves after having fallen to the rear on account of their horses 
becoming disabled. 
Private ~1ichael vVheelan, company n, was surrounded and attacked 
by nine Indians; and, though wounded in both legs, yet he killed two" 
wounded one, and broke with his saber the heads from three lances,. 
when he was rescued fr01n further injury by three gallant fellows from 
the train, who saw his desperate situation and hurried to his assistance. 
Private Warren Hastings, company I, also left behind on account 
of his horse becoming disabled, was attacked by some ten or twelve 
Indians, one of whom he killed, and three of whom he wounded, when 
he was rescued by three or four of his comrades, who had also fallen to 
the rear by their horses becoming disabled. 
Private Ballard, of company A, and Private T. L. Simpson, com-
pany I, are reported by their respective company commanders for 
gallant conduct during the engagement, each killing an Indian in a. 
hand to hand conflict, under circumstances similar to those mentioned 
above. 
I am, sir, very respectfully, your obedient servant, 
S. D. STURGIS, 
Captain JoHN WITHERS, 
Captain First Cavalry, cornrnandiny ~ 
Assist. AdJ. General, Department of Texas, San Antonio. 
No. 2. JJfct,jor Thornas to Colonel Lee. 
HEADQUARTERs, CAl\iP CooPER, TEXAS, 
A ,ugust 31, 1860. 
SIR: I have the honor to submit, for the information of the department 
commander, the following report of the operations of the expedition 
under my command, to the headwaters of the Concho and Colorado· 
Tivers, during the months of July and August. 
I left this post on the morning of the 23d July, with a detachment 
of t\YO commissioned officers, myself, and Lieutenant Lowe, adjutant 
second cavalry, the hospital steward of this post, one non-commis-
sioned officer and twelve privates, regimental band, and one non-com-
missioned officer and seven privates, company D, second cavalry, and 
three guides, viz: Mr. Jones, post guide, and two Dela.ware Indians, 
Doss and Solomon, and proceeded along the overland mail road to the 
head of tho main Concho. Lieutenant Lee, in command of a detach-
ment of t'''O non-commissioned officers and thirty-three privates of 
company B, second cavalry, joined at Colorado river, July 27. 
He was accompanied by the guide. at Camp Colorado. Captain John-
son, in command of a detachment from Fort :l\Iason, composed of two. 
SECRETARY OF WAR. 23 
commissioned officers, (hi1nself and Lieutenant Porter,) and six non-
commissioned officers and forty-four privates, of companies A and 
F, second cavalry, joined at the mouth of the IGowa Creek, July 
31. Nothing worthy of notice occurred during the march to the head 
of the main Concho, which was reached on the 2d day of August. 
Next Jay, August 3, I detached Captain Johnson, with his company, 
to the mustang ponds to look for Indian signs; also, detachment of 
company B to the north, in the direction of the route usually traveled 
by Indians when they visit that part of the country, and I went 
myself, with the detachment from this post, in a direction a little east 
of south, to a large mesquite valley to the south of the Concho, for the 
purpose of ascertaining whether or not it was a place of resort for In-
dians. The detachment under Captain Johnson) and the B company 
tletachment returned without having made any discoveries worthy 
of notice. After reaching the valley south of the Concho, distant 
about eighteen miles from our camp, I followed it up about ten miles, in 
a direction a little south of west, but could discover no signs of penna-
nent water, nor any indications that it was mu0h frequented hy Indians. 
About 12 o'clock I turned in the direction of our camp, nearly north, 
and traveled over a mesquite valley which rose gradually from the first 
''alley to the level of the surrounding hills, and just at its head and 
about twelve miles south from the mail station at the head of the 
Concho came to quite a large lake of fresh water, covering at that 
time a surface of thirty or forty acres. Although this lake has the 
appearance of permanency, we could see but few indications that it was 
resorted to by Indians. Being convinced by the results of the different 
explorations that there were no permanent camps of Indians anywhere 
ncar the head of the Concho, I moved with the whole command back 
to the mouth of Kiowa creek, the grass at that place being good, and 
mesquite beans abundant, and remained there four days, leaving word 
with the station keeper at head of Concho, to give me immediate notice 
if he discovered any Indians or signs. The mouth of Kiowa creek 
·would be an excellent position for a cavalry post if it were not subject 
to overflow. Its advantages are, that it is directly on the mail road, 
convenient to fine springs of the purest water, and directly on the 
route usually followed by depredating parties of Indians. The disad-
vantages: subject to overflow, no building timber, and fuel cannot be 
had short of twelve miles. I saw no other point on the Concho as well 
suited as the above for a military station, except the mail station, 
\vhich possesses the advantage of not being subject to overflow. The 
grazing along the entire valley of the Concho is extremely poor, owing 
doubtless to the overflow of the stream; but the adjoining hills are 
covered with a luxuriant growth of the short or curly mesquite grass. 
I saw no grass fit for hay anywhere; was told by the people at the 
mail stations) that during the months of July, August, and September, 
there was always an abundant supply of mesquite beans. These make 
excellent food for horses, and our animals soon became very fond of 
them. August 9, I detached Captain Johnson, with th8 Fort lVIason 
detachment, to go up Kiowa creek and across the divide, and meet me 
at the head of North Concho, and went with the detachment from this 
post and that from company B, with the wagons along the road, to 
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the crossing of the North Concho, thence up that stream on its left 
bank. Although the North Concho is the larger stream, the country 
bordering it is more barren and desolate than that on the main 
Concho. Captain Johnson met me on the fourth clay, August 12, and 
reported having found permanent water at intervals of fifteen or twenty 
miles between the two Conchas, but no Indian signs. Finding a tol-
erable camp about two miles below the head spring, remained in camp 
one day and detached Lieutenant Lee towards the big spring of the 
Colorado, said to be ilfty miles distant, with instructions to return the 
same day, should he discover vYater sufficient for the whole command. 
He returned in the afternoon, having found a spring of permanent 
water soon after crossing the divide between North Concho and Colo-
rado, near the head of a ravine running towards the east. This spring 
is about twelve miles, north by west, from the head of North Concho. 
The next day the wagons were 1novecl to this spring and exploring 
parties sent out in various directions towards the north, east, and 
southeast, all of them finding water in abundance, and apparently 
permanent. Not discovering any recent Indian signs, and our sup-
plies being barely sufficient to last the several detachments to their 
posts, the command was here turned back, August 20. Captain John-
son, with the Fort Mason detachment, was sent along the North Con-
cho to its mouth, and thence direct to Fort Mason; Lieutenant Lee, 
with B company detachment, took the route along the valley of the 
North and South Concho, to their junction with the Colorado, and 
thence to Camp Colorado direct; and the detachment from this post 
turned into the mail road, near the crossing of the North Concho, 
camping that night near the Grape Creek mail station. On the opposite 
side of Grape Creek is a beautiful position for a small cavalry post, on 
a gravelly hill, overlooking the creek and shaded with fine large live-
oak trees. The water in Grape Creek is sweet and permanent, and 
there is excellent grazing along the valley, wood sufficient for fuel, 
but no timber fit for building. 
On the morning of the 25th instant, about fourteen miles east of 
mountain pass, one of the Indian guides, (Doss,) discovered a fresh 
horse trail crossing the road. As soon as the packs could be arranged, 
and our wagons dispatched with the remains of our baggage to this 
post, with the teamsters, hospital steward, and a private of the band, 
both too sick to ride, I followed the trail with all the remainder of the 
detachment and the three guides, in a west northwest direction, for about 
forty miles that day, traveling as long as we could see the trail after 
nightfall. On the 26th, about 7, a. m., the Delaware guide, (Doss,) 
discovered the Indians, eleven in number, just as they were preparing 
to leave camp, he and their spy discovering each other about the same 
time. Giving me the signal agreed upon, the party moved on at once 
in a gallop for a mile and a half before coming in sight of their camp, 
which was located on the opposite side of a deep ravine, (running north, 
and I presume, into the Clear Fork,) impassable except at a few points. Her~ \Ve lost considerable time searching for a crossing, and only suc-
ceeded finally in getting over by dismounting and leading our animals. 
In the meantime the Indians, being already mounted and having their 
animals collected together, had increased their distance from us by, at 
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Ieast, half a mile. A.s soon as the crossing was effected and the men 
.re-mounted, we pushed them at full speed for about three miles and a 
half further, pushing them so closely that they finally abandoned their 
loose animals and continued their flight, effecting their escape solely 
from the fact that our animals had become completely exhausted by 
the fatiguing pace at which the pursuit had been kept up. As we were 
gradually overhauling them one fellow, more persevering than the rest, 
and who still kept his position in rear of the loose animals, suddenly 
dismounted and prepared to fight, and our men) in their eagerness to 
dispatch him, pressed upon him so thickly that several of his arrows 
soon took effect, wounding myself in the chin and chest; also private 
William Murphy, of company D, in the left shoulder, and privates 
.John Zito and Casper Siddel, of the band, slightly, each in the leg, 
before he fell, pierced by twenty or more shot. Private Hugh Clark, 
·of company D, who had dimountecl for the purpose of shooting him 
with his carbine, was kicked and stunned by his horse, seeing which, 
the Indian rushed upon him with his lance and tried to kill him, but 
was so weak from the effect of his wounds that he inflicted only a slight 
wound. Chief Bugler Hausser also received a slight lance wound in 
his left breast. By this time the main body of Indians) who were 
mounted ·on their best animals, were, at least, two miles from us, retir-
ing at a rapid rate, and it being impossible to overtake them on account 
(of the completely exhausted condition of our animals, the pursuit was 
discontinued. It affords me pleasure to be able to testify to the good 
!behavior of the whole party, small as it was. Could we have possibly 
overtaken the whole of the Indians, I am satified that few, if any of 
them, could have escaped, although this was the first time most of 
the men had ever encountered. a hostile Indian. The captured animals, 
being collected together and counted, numbered in all twenty-eight. 
I will take this occasion to express my warmest thanks to Lieutenant 
Lowe for the kind and skillful manner in which he attended to the two 
wounded men-Clark and Murphy-who under his treatment were soon 
in a condition to be moved carefully., although the weather had become 
very disagreeable and rainy. About 4, p.m., the party moved back 
t0 the Indian camp of the night before, and encamped for the night, 
;an express having previously been sent back for my spr~ng wagon to 
n1cet us on the road. On the 27th, we made about fourteen miles; 
Tainecl several ·times during the day, with a heavy mist at night. 
August 28, had made about fourteen miles when we were met by the 
express with my wagon and the hospital steward; and, after preparing 
.a pallet of blankets for l\1urphy and Clark, made about fourteen miles 
further, and encamped near the overland road. Night very damp and 
foggy. August 29, made about thirty miles on the overland road; 
~clear) bright day and night. August 30, reached Camp Cooper about 
~6, p.m., having marched nearly the whole day through the rain, arriv-
ing just in time to be able to cross the Clear fork. 
I am, very respectfully, your obedient servant, 
GEO. H. THOl\rfAS, 
JJiaJor Second Cavalry, cmnmanding expedition. 
'The AssrsTANT A.DJUTAKT GENERAL, 
HeGLdqttarters, Depar·tment of Texas, San Antonio, Texr:ts. 
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No. 3. Colonel Lee to General Scott. 
HEADQUARTERS, DEPARTMENT OF TEXAS, 
San Antonio, A~tgust 30, 1860. 
CoLONEL: Upon the reception of General Orders No. 6, from the 
headquarters of the Army, l\tfarch 12, 1860, directing five companies 
of the third infantry to take post at Ringgold Barracks, I endeavored 
to make arrangements for the release of that post. The occupation of' 
some point in that region seemed necessary. Some of the troops that 
had been ordered to the Rio Grande on the occunence of the disturb-
ances by Cortinas had taken shelter in the barracks, and I knew of no 
more convenient position where the third infantry could be put under 
cover at less expense. 
I had supposed that the former lease of the post could be renewed; 
but :finding that an increase of rent was demanded by the former lessor,. 
that the right of title to the site was contested, and a claim for rent 
had been set up by other parties, I directed that Ijieutenant J. E .. 
Slaughter, first artillery, formerly assistant quartermaster at that post,. 
and cognizant of the circumstances, should ascertain whether the site· 
could be released, and whether other points in the vicinity could not-
be procured for a site for a post. His report is herewith inclosed, and 
other papers relating to the subject, viz: Letter addressed to l\fajor 
D. H. Vinton by Lieutenant J. E. Slaughter, acting assistant quar-
termaster, February 27, 1858, relative to the ownership of site of Ring-
gold Barracks, and referred to the Quartermaster General March 20, 
1858; letter from H. C. Davis March 22, 1858, and a letter from 
l\tfajor D. H. Vinton June 15, 1858, to the Quartermaster General ,. 
will give the history of the matter. 
You will1Jerceive that Mr. Davis claims the buildings erected by the· 
United States, which by the terms of the contract were supposed to have· 
been reserved by the government. He, also, has doubled the rent, and: 
I fear hereafter claims will be presented by others for rent of the· 
premises, which will cause embarrassment, if not additional expense· 
to the government. Under these circumstances, I do not think it 
desirable to rent the present site of Ringgold Barracks, as there is nol 
military necessity that this particular point should be occupied, or to 
add to the expenditures already 1nade there, which will be necessary 
if its occupation is resumed. I am not aware what preference :Major 
Delafield, of the corps of engineers) expressed for the sites examined 
by him; but the position mentioned by Lieutenant Slaughter, about 
three and a half miles below Ringgold, at the head of the '' Long-
Reach,'' apparently offers more conveniences for a post than Ringgold, 
or the others named, and owing to a bend in the river, it appears to 
be as near the Mexican town of Comargo as'RinggolJ Barracks, though 
it does not command the road to l\fonterey as well as the upper points. 
Should a lease for a suitable position be made for a tern1 of years, 
with the privilege of purchasing at a specified price within the period, 
it would, in my opinion, be more convenient and prove more economi-· 
cal in the e11d than the present plan of renting, erecting buildings, and 
:finally be deprived of all improvements . . Posts on that frontier appear 
to be necessary for the maintenance of friendly relations with Mexico, 
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and apparently will continue to be so as long as the Rio Gr-ande remains ; 
the boundary between the two nations. 
I have ascertained. that the site of Fort l\1clntosh can be released on 
the former terms, and arrangements are in progress for its accom- · 
plishment. The buildings have been much injured since its abandon- -
ment; but, with slight repairs, two companies can be accommodated. 
I have directed two of the five companies, destined by General 
Orders, No. 6, headquarters of the army, for Ringgold, to halt there. 
By the erection of more buildings the five companies could be · 
accommodated, if that point would, in the opinion of the General-in-
Chief, fulfill the military wants of the fi·ontier. Its command of the 
approaches to l\1onterey would not be as good as a point near the · 
mouth of the San Juan. 
As the companies of the third infantry arc coming into the depart- · 
ment, it is desirable that I should have instructions in this matter as 
early as possible. 
I am, very respectfully, your obedient servant, 
Col. L. THO:\fAS, A. A. G., 
R. E. LEE, 
Brevet Colonel, Com' g Departm,ent. 
Headquartm·s of the Army, New Yorlc. 
3 ((;, 
FoRT DuNCAN, TEXAS, Aztgust 18, 1860. 
SIR: I have the honor to report that, in o beclience to your instruC-·· 
tions, inclosed in a letter from headquarters of the department, dated 
May 30, 1860, I proceeded to Laredo, at which place I arrived on the 
12th of June last. * * * * * * 
I left Laredo, for Ringgold Barracks, on the 26th, and arrived there 
on tho 30th of June. I had no sooner arrived than A. C. Davis called 
and informed me that Colonel Lee had told him that I was ordered to· 
Ringgold Barracks, to ascertain the facts in regard to the ownership 
of the said Ringgold Barracks. 
After examining the records of the county and of the town of" 
Comargo, Mexico, and making inquiries of persons at Rio Grande City 
and Camargo, I am unable to ascertain who is the rightful owner of· 
Ringgold Barracks. There are a great many claimants, a full history 
of the titles of whom will be found in my letter to you, dated February 
2D, 1858. There are certainly parties contesting the claim of H. C. 
Davis, a petition for an injunction having been presented, in chambers, 
to E. J. Davis, judge of the twelfth judicial district, spring term of the 
di~:itrict conrt of Starr county. The petition was, in effect, to stop the 
sale of the buildings, &c., at Ringgold Barracks, Texas. The right 
to sell tho buildings was guaranteed by the lease of H. C. Davis to 
tho United States. The claimants claim their distributive share of" 
damages, amounting to $2,000 per annum. There has been no further 
action in regarcl to this matter. The case was continued at said spring 
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term, to perfect the service of some of the persons made defendants in 
the petition. The record also shows the rehun of service of citation 
,and petition on D. E. Twiggs, executed July 20, 1859, by J. Dobbin, 
. sheriff of the county of Bexar. There bas been no term of court held 
in Starr county since. 
In conversation with II. C. Davis, he, at my sugge.stion, stated that 
he was willing to give a bond of indemnity, supported by good sure-
ties, to guard and maintain the occupancy of the U nitecl States in the 
courts of Texas, and the Supreme Court of the United States, and 
against claims for rents for said premises, coming from any other par-
ties whomsoever, in any amount the United States might require, 
mentioning as his sureties Major Howard, of San Antonio, and Charles 
Stillman, of Brownsville. lVIr. Stillman I know to be a man of large 
means, and his bond woulcl be perfectly good. With Major Howard 
.. you are better acquainted than I. 
I inclose herewith a letter from H. C. Davis to me. I told him the 
rent dmnanded, $2,000, was exorbitant, and that government would 
not entertain the proposition; and that, in my opinion, the injunction 
.against the sale of the buildings being set aside, by that event, the 
• ,government would have the right to proceed to sell the buildings. 
He appeared to be struck by this reasoning, and said he would write 
·to his agent, in San Antonio, with regard to the matter, leaving the 
·inference that he would reduce his demand. 
I was unable to obtain any information with regard to what parti-
·cular site Colonel Delafield recommended for a military site, near 
Roma. 
It appears he examined two points. One on the Rio Grande, about 
·three miles above Rio Grande City, opposite the mouth of the San 
.Juan river, distant about two miles from Camargo, and directly on 
the road from Rio Grande City to Roma. This point is a high, level 
plain, about twenty feet above high water, separated from the river 
by a low bottom, about three hundred and fifty yards wide, is heavily 
timbered with mesquite and hackberry, with an abundance of stone for 
·building purposes and for lime. It fronts on the Tiver nine hundred 
·varas, ancl runs back five leagues. 
The owner (Mr. Reeves) offers it to th~ government for ten years 
·without rent, after which time, should the government desire to rent 
it, to pay $300 per annum; in case it should be abandoned, all build-
ings should be left on the premises. At any time, should the govern-
ment desire to purchase it, it shall have the right to do so for ten 
thousand dollars. 
The other point is situated on the Rio Grande, about three and a 
half miles below Ringgold Barracks, and is at the head of what is 
known on the Rio Grande as the ''long reach,'' on a high, stony 
bluff; similar to the present site of Ringgold Barracks, about twenty 
·feet above high water; has an excellent landing for steamers, and is 
heavily timbered with musquite, hackberry, and ebony. It contains 
an abundance of stone for build and lime, with good grass. There is 
.also sufficient low ground below the bluff for gardens. It fronts nine 
hundred yards on the river, running back fifteen miles. It can be 
·rleasecl for $400 per annum, or purchased at three dollars per 
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acre. By taking a portion only of the land, a proportionate deduction 
of the rent will be made. 
It is the property of J. P. Kelsey, of Rio Grande City. A map of· 
these sites is herewith inclosed. 
At Roma I examined the position said to have been selected by 
Colonel Delafield. It is on the same range of hills on which is situ-
ated the town of Roma, about four hundred and fifty yards distant 
from that place, about fifteen feet higher, and about seventy or eighty 
feet above the river; has great abundance of fine stone for building 
Jmrposes, ancl great quantities of oyster shells on the premises. The 
stoue lies in layers, and can easily be quarried with a crow-bar. There · 
is no wood on the premises, but good grazing about one mile back. 
Six hundred yards square, or six hundred yards fronting on the 
river, and running back to some corn fields about eight hundred 
yards, can be rented for $100 per annum, and I think possibly for even 
less. There is a good landing for steamers. 
I think it apropos to state the cost of the principal articles required 
for building at this place, viz: shingles, $10 per thousand; lime, 
(slacked,) fifty cents per barrel; lumber, $GO per thousand. A large 
store bnilt by Messrs. Mechlenl)erger & Co.-dimensions: one wing 
seventy-five 1Jy thirty feet, and twenty feet high, (not including foun-
dation;)' wall two feet thick; the other wing seventy-eight by thirty 
feet, tittllle height and thickness, with three hundred and forty-five feet 
of wall eight feet high and one foot thick, with a small room in the · 
corner twelve by fifteen feet-cost $5,900; the floor is of beautiful 
flagstone. This will probably give a better idea of the cost of building 
at this point than any other mode I could adopt. * * * 
The owner of the site selected at Roma is l\1r. A. Sanders, of that. 
place. 
Very respectfully, your obedient servant, 
1\Iajor D. A. VrNTo~, 
J. E. SLAUGHTER, 
First Lie~ttcnant, Fi1·st Artillery. 
QuaTtermaster, Department of Texas, San Antonio. 
Rro GRANDE CITY, July 3, 1860. 
Sm: I leased to the government of the United States my property 
known as Ringgold Barracks, Texas, for the term of five years, ending· 
on the 31st day of August, 1859, for the sum of six hundred dollars . 
per annum. The post was then abandoned by the troops, and 
I took charge of it, inclosed it, and repaired the buildings, and kept 
it in order until the 29th day of December, 1858, at which time 
Lieut0nant Sullivan, of Captain Ricketts's company, again took pos-
session, and it has 1Jeen occupied up to the present time by the govern-
ment troops. I told Lieutena,nt Sullivan that I should charge him 
$200 -per month until I should lease it again to the goYcrnment. I 
would here say that I have not been paid but $200 for the last years' 
rent, ancl that $400 are still due me, with interest fi·om the time _it was . 
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·due-say August 31, 1859. If the government wish to lease said post 
for any specified time, at the rate of one hundred dollars per· month, 
· or twelve hundred dollars per year, I propose to ren-t or lease said post 
to them for said sum; and if the government should wish to purchase 
; said land within the term of the lease I will sell and make good and 
warantee title to the same. Should the government not purchase the 
lan<l and appurtenances belonging thereto, all improvements made 
during the lease to revert to me on the expiration of the lease. 
Below please find n1y account against the government up to the 29th 
-· day of June, 1859. 
Very respectfully, your obedient servant, 
H. CLAY DAVIS. 
JAMES E. SLAUGHTER, 
First Lieutenant Artillery, U.S. A. 
· TrrE UNITED STATES 
To H. CLAY DAvis, Dr. 
Balance of rent for 1859...... .. .. . . .. . . . . . . . .. . . . . . . . .. . . . . .. . ... . . .. . . .. $400 
·Six months' rent Ringgold Barracks, ending June 29.... .... .. .. 1,200 
1,600 
P. S. If the government should have any doubts as to my title I 
would say that I will give bond, with good ancl si1fficient security. 
DAVIS. 
4. JJ!la.for Nichols to Colonel Lee. 
ADJUTANT GENERAL's OFFICE, 
TVashington, September 22, 1860. 
SIR: Your letter of the 30th ultimo to the Assistant Adjutant Gen-
' eral, at the headquarters of the Army, in reference to the reocupation 
. of Ringgold Barracks, has been forwarded to this office and laid before 
· the Acting Secretary of War, who has given the following instructions 
in the n1a tter : 
"WAR DEPARTMENT, September 20, 1860. 
''The suggestion to lease another site for a post instead and in the 
·vicinity of Ringgold Barracks is approved. The lease must carry 
'With it the privilege of purchasing at a stated sum within ten days or 
n1ore. In a military point of view, either of the positions named 
would answer. That which possesses the greatest local advantages 
will be selected, if it can be had on reasonable terms. The previous 
·orders of the War Department contemplate, as a permanent arrange-
-ment, the occupation of only four posts on the Rio Grande frontier, 
-:below the mouth of the Pecos; Fort Brown, Ringgold Barracks, Fort 
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Clark, and Fort Inge. This plan, both as regards the positions and 
the limited number of the posts, was adopted mainly upon purely 
military considerations, but partly, also, out of regard to economy 
.and convenience in supplying the troops, and partly to keep them in 
.as large garrisons as possible. It interposes them between the most 
populous parts of the frontier, and on the main lines of communica-
tions to the interior. 
"From Fort Brown to a short distance above Ringgold Barracks the 
populations of the two countries are more immediately in contact, 
both coming to the banks of the river. The principal line of commu-
nication with the interior of Mexico is also opposite this point. Here, 
then, the posts should be immediately on the line. The unhealthi-
Iless of Fort Brown 1nakes it necessary to keep at that point the 
smallest garrison ·that will suffice. One company_ of artillery, sup-
ported by the strong garrison (five infantry companies) at Ringgold 
Barracks was deemed sufficient. Fort JHcintosh is a little to one side 
of this more important front, and does not so well fulfill the desired 
object as Ringgold Barracks. The front between Ringgold Barracks 
and Fort Duncan is more sparsely populated and has no important 
line of communication with the interior until we get to Fort Duncan, 
where the line is important on both sides; on the Mexican side leading 
to the interior through ~1onclova, and on ours going directly to San 
Antonio. Fort Clark and Fort Inge occupy this line and the El Paso 
Toad, within striking distance of the river. They are in healthy, com-
fortable positions, where they can be conveniently and economically 
maintained-an important consideration with reference to Fort Ingc 
particularly, which was designed to be the principal artillery station 
and school for the department, affording relief annually to the garri-
son of Fort Brown. 
"These posts also stand in a flanking position relative both to the 
1\iexican frontier and the Indians that molest the northwestern part of 
Texas, and are in a convenient position for service in either direction. 
Fort Mcintosh and Fort Duncan have not appeared to be of permanent 
importance, though they are liable to become temporarily useful either 
by such a state of things recently occurred on the Rio Grande, or by 
the incursions of Indians from Mexico, as was the case while the 
Lipans were troublesome and had a secure retreat beyond the river. 
"The grounds on which this plan was based do not seem, at this dis-
tance, to have changed since it was conceived, and if any reasons make 
it advisable, in the opinion of the department commander, to modify 
it he is desired to communicate them for consideration. 
''W. R. DRINKARD, 
"Acting SecretaTy of War." 
I have the honor to be, .sir, very respectfully, your obedient servant, 
vV. A. NICHOLS, 
Brevet Colonel R. E. LEE, 
Assistant AC{jutant General. 
Oom'g Department of Texas, San Antonio, Texa-S. 
/ 
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5. Colonel Lee to Colonel Cooper. 
HEADQUARTERS, DEPARTMENT OF TEXAS, 
San Antonio, October 8, 1860. 
CoLONEL: I have had the honor to receive your letter of the 22d ul-
timo, in reference to Ringgold Barracks, and have directed Lieutenant 
Colonel Backus, third infantry, in command of that post, to examine· 
the two positions referred to by Lieutenant Slaughter, and to report 
which, in his opinion, possesses greater auvantages for a military post, 
whether there is any other that he would recommend, and to ascertain 
whether satisfactory arrangements can be made for their lease and ul-
timate purchase. 
A permanent arrangement of posts on the Rio Grande frontier I 
consider very important. The plan of the War Department referred 
to in your letter unites the advantages of economy, convenience, and 
of large ganisons. 
If on the other frontier lines of Texas the troops could be concentra-
ted at commanding points, and moving columns kept in the field, 
similar benefits would be obtained, and in my opinion tho discipline-
and efficiency of tho troops better maintained. 
As regards the occupation of the Rio Grande frontier, the mainte-
nance of friendly relations between Mexico and the United States is. 
one point to be considered, and the protection of our citizens against 
Indian depredations another. Fort Brown and Ringgold Barracks: 
bear entirely on the former point, and I think arc necessary to that 
object. 
After Forts l\1clntosh and Duncan had been abandoned in 1859,. 
though the garrisons at Forts Clarke and Inge were maintained, it 
was found necessary by the commanding general of the department,. 
in order to check the inroads of the Indians, to establish troops at the· 
head of the Nueces, at the mouth of the Pendencia creek, about thirty-
miles east southeast from Fort Duncan, and on the Reio Frio below-
the junction of the Leona. 
Such was the condition of affairs when the disturbances em the Rio· 
Grande broke out. The troops were then advanced to the river, and 
as Laredo and Eagle Pass were among the points threatened with as--
sault by the outlaws, who had taken refuge in :Mexico, Forts Mcintosh 
and Duncan were reoccupied. . 
These positions, besides guarding the roads leading into. Mexico, 
observe the J\fexican village opposite, serve to maintain peace on the: 
frontier) and give security, if they do not fully protect our settlements. 
on the left bank of tho river from marauding Indians. 
The amount of n1erchanclise imported into Mexico by the route-
through Laredo, I have been informed by a merchant of this city, is 
about $100,000. By the route through Eagle Pass $250',000, and 
$100,000 of raw cotton. 
In return we get silver, copper, horse3, sheep, corn, wheat, wool. 
and specie. 
These are facts that appear to be of weight in the consideration of 
tho establishment of the posts on this frontier. They were the rea-
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sons that induced me to post a portion of the garrison intended for 
Ringgold Barracks at Fort Mcintosh, and in making room for the in-
fantry ordered to Fort Clarke, to transfer the artillery companies to 
Fort 1\iclntosh. 
I fear if the troops are withdrawn from the river it may produce 
the same resnlt as when before attempted, as it will throw open 250 
miles of sparsely populated country to the operations of Indians, and 
the evil-disposed on both sides of the frontier. 
Should, however, this plan be adopted, I request to be informed as 
early as practicable, as the approach of winter renders necessary the 
repair of the buildings at Forts Mcintosh and Duncan, should the 
troops be returned there. 
I am, very respectfully, your obedient servant, 
CoLONELS. CooPER, 
R. E. LEE, 
Brevet Colonel Commanding Department. 
.Ad;jutant General U. 8. A., Washington City, D. C. 
6. Colonel Lee to Colonel Cooper. 
HEADQUARTERS, DEPARTMENT OF TEXAS, 
San Antonio, October 18, 1860. 
CoLONEL: I have the honor to transmit the report of Major Camp-
bell Graham, topographical engineer of the reconnoisance of Lieuten-
ant W. H. Echols, of the country between the El Paso road and the 
Rio Grande river, from Camp Stockton to Fort Davis, in the State of 
Texas, made in compliance with the instructions of the Secretary of 
War of the 21st of last March. 
The journal of Lieutenant Echols shows the character of the coun-
try, and his map embraces his reconnaissance of 1859 as well as of 
1860, with other routes and trails through that region. 
The expedition was provided with a train of camels, whose endur-
ance, docility, and saf!acity will not fail to attract the attention of the 
Secretary of vVar, and but for whose reliable services the reconnaissance 
would have failed. 
The party notwithstanding suffered greatly from t.he scarcity of 
water and grass, and the conduct and perseverance of officers and men 
deserving of much praise. 
I am, very respectfully, your obedient servant, 
CoLONEL S. CooPER, 
R. E. LEE, 
Brevet Colonel Commanding Department. 
.AdJutant General U. 8. A., rVashington City, D. C. 
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6 a. 
M aJar Campbell Graham's report upon the topographical reconnaissance, 
made in the department. of Texas in the year 1860. 
The resumption of the topographical reconnaissance in the depart-
ment of Texas, directed by the War Department in the year 1859, was 
commenced and carried out in the year 1860 under the following de-
partment order, viz: 
HEADQUARTERS, DEPARTMENT OF TEXAS, 
Special Orders No. 50.] 
San Antonio, llfay 31, 1860. 
I. Instructions having been received from the vVar Department for 
a resumption of the reconnaissance of the Camanche trail) ordered last 
year, Lieutenant W. H. Echols, Topographical Engineers, will pro-
ceed with the escort to be assigned him to make a thorough examina-
tion of the country between Fort Stockton and the Rio Grande on each 
side of the trail marked "San Carlos" on his map of last year. He 
will be governed by department Special Orders No. 24, of 1859, in 
making his examination, and report. 
II. Second Lieutenant J. H. Holman and ten privates of company 
I, first infantry, with one sergeant and ten privates of company A, 
first iniantry, and one corporal and ten priYates of company A, eighth 
infantry, will compose the escort of Lieutenant Echols. The com-
manding officer of Camp Verde will send the detail from his post to 
report to Lieutenant Holman in this city, and the detail from company 
A, eighth infantry, will report to him on his arrival at Camp Hudson. 
III. In case Lieutenant Echols should be retarded in his operations 
by parties of hostile Indians, the commanding officers of Forts Stock-
ton and DaYis will, on his requisition) furnish him with such additional 
aid as may be necesRary. 
IV. The chief quartermaster at these headquarters will hand twenty 
of the camels belonging to the goYernment at Camp Verde, and twenty-
fiye mules well equipped, to such hired persons as may be necessary 
to take care of them, sent to transport supplies for Lieutenant Echols 
and his escort. 
V. The chiefs of the staff at these headquarters will do everything 
in their power to facilitate the execution of the above order. 
* * * * * * * * 
By order of Brevet Colonel Lee. 
JNO. WITHERS, A. A. G. 
In virtue of the above order, the following was communicated to 
Lieutenant Echols, viz: 
OFFICE OF ToPOGRAPIIICAL ENGINEERs, 
San Antonio, Texas, llfay 31, 1860. 
SrR: I inclose herewith Special Orders No. 50 from the headquarters 
of this department, dated l\fay 31, 1860, directing the resumption of 
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the reconnoissance of the Camanche trail, ordered last year, in the per-
formance of which you will be governed by your former instructions. 
Whilst engaged upon this service, you will report to this office as 
opportunity presents. 
V cry respectfully, your obedient servant, 
CAMPBELL GRAHAM, 
MaJor Corps of Topographical Engineers. 
Lieutenant W. H. EcHoLs, 
Corps of Topographical Engineers. 
) Lieutenant Echols set out from San Antonio with the escort assigned 
him at that place on the 11th of June, and at Camp Hudson received 
a reinforcement, his escort then consisting of thirty-one infantry men, 
the herders and camel attendants, with twenty camels and fifteen pack 
mules. 
On the 24th of June the expedition set out from Camp Hudson thus 
el]_uipped to endeavor to discover a shorter and better route from the 
Pecos to Fort Davis, but encountered high and rocky mountains, with 
precipitous sides and deep canons; and from the Pecos to San Fran-
cisco creek, a distance of about 120 miles, no water whatever was 
found-obstacles rendering this part of the route entirely impracti-
cable. 
To pass over this space of 120 miles occupied five days; during 
which period the party suffered greatly from want of water. Indeed, 
the lives of all were in peril, and but for the camels the result might 
have proved disastrous. Those noble animals, although without water 
to quench their thirst during those five days, carried their packs, with 
few exceptions, in safety over these 120 miles of exceedingly rugged 
country, transporting the water which sustained the party. This 
route, from the Camanche trail to Fort Davis, is good. 
The expedition, after refreshing themselves at Fort Davis, again 
set out on the 14th of July in search of a suitable site for a military 
post on the Rio Grande, near the San Carlos crossing. Their route 
was along the road from Fort Davis to the Presidio del Norte, which 
is a good one. From the latter place, eastwardly, over a very rugged 
country to the Lates Lengua, down the valley of that stream to the 
Rio Grande, and after much reconnoisance in t.he immediate vicinity 
of the San Carlos crossing, ascertaining that no suitable site existed 
there, Lieutenant Echols followed the Rio Grande down about twenty 
miles below this Camanche crossing, where a position fulfilling all the 
conditions requisite for a good site for a military post was found. 
The next object was to find a route by which a military post estab-
lished here could he supplied. With the exception of one serious 
obstacle, a route was found which, with moderate work, would consti-
tute a good wagon road, being principally along the San Carlos trail, 
and comiug into the Camanche trail passed over in 1859, near the 
mountain called the Camel's Hump. 
. The obstacle spoken of, however, is too great to be overcome by 
work-being the precipitous side of a mountain, rugged, rocky, and 
several hundred feet in height. Lieutenant Echols examined the 
country east of this point to the extent of ten or twelve miles, and was 
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conYinced that within that space a good route could not be found to 
avoid this obstacle. At this time the animals were so injured by hard 
service over rugged and rocky districts as to render further service 
from them impracticable. It is possible a route might be found around 
this obstacle on its west side. 
The accompanying map embraces all the work of General Johnston, 
with all done by Lieutenant Echols in the years 1859 and 1860, and 
all waters and trails upon the map last received from the Bureau of 
Topographical Engineers. 
Respectfully submitted, 
SAN ANTONIO, TEXAS, 
CAMPBELL GRAHAM, 
JJiaJor OrYrps Topographical Engineers. 
October 11, 1860. 
6 b. 
SAN ANTONIO, TEXAS, 
October 10, 1860. 
SIR: I have the honor to submit through you a diary and map of the 
region passed over, and a brief capitulary of the practicability of open-
ing roads and selecting a site for the establishment of a military post 
on the Rio Grande, as directed in order from the War Department. 
I am, very respectfully, your most obedient servant, 
WILLIA~i H. ECHOLS, 
Brevet Second Lieutenant Topographical Engineers. 
Major CAMPBELL GRAHAM, 
Chief Top'l Eng'rs, Department of Texas, San .A.nto'!~io. 
Stating briefly my line of march, in connection with its practicable 
state, which began at the point where I left the El Paso road, about 
twenty-five miles from the head of Devil's river, proceeding toward 
the Peco), between which points the course alone will not recommend 
it to a consideration, but on it I found no permanent water till within 
two miles of the Pecos, where there is a fine running stream; nothing 
else of interest. Country very rugged. Thence I proceeded direct to 
Fort Davis; from the Pecos to San Francisco Creek on the Camanche 
trail, across a jornada of 120 miles, exceedingly rugged and desolate, 
totally impracticable, and with much difficulty we even escaped perish-
ing; from this point up the trail ten miles to vVillow spring; thence 
to Fort Davis, where the route is very good indeed, but no permanent 
water for fifty-five miles; from here I went to the Rio Grande, at 
Presidio del Norte) and across the country to theSan Carlos trail, the lat-
ter utterly impassable for any trail, but water plenty; proceeding down 
the trail to the crossing where I was directed to examine for a military 
site, which is not to be found immediately at this point; but in making 
':tn examination of what valley of the river I could reach, I found about 
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twenty miles below the crossing a very desirable location, and but a 
few miles from where the most practicable trail to the crossing passes. 
In going north from the spot selected, the road is practicable, with 
moderate work, to the El Paso road, with the exception of a precipitous 
descent which cannot be made so within reasonable means, nor can it 
be avoided within the limits of a most extended distance, from what 
information I was able to obtain in the then condition of the command, 
and no accessible water. The descent is a precipice of rock several 
hundred feet high. Along the Lates Lengua I found plenty of water. 
I think none of it, however, was permanent. Other rain holes along 
the trail. At ~bout sixty miles from the site is an inaccessible tank, 
very large, and probably permanent. About sixteen miles further, 
Forked Branch, a permanent water; thence to .San Francisco creek, or 
Willow spring, on the Camanche trail. There is no permanent water 
from this to the El Paso road, but tanks in wet season. 
June 24, 1860.-I left San Antonio on the 11th instant, with orders 
to resume the reconnoisance commenced last year of that portion of 
northwestern Texas lying between the San Antonio or El Paso road, 
the Rio Grand and Pecos rivers, with twenty camels and twenty-five 
pack mules, with an escort under the command of Lieutenant Holman, 
first infantry, of twenty infantry men, reinforced by eleven from Camp 
Hudson on my arrival at that post. 
The camels are in fine condition; and with some improvements, 
which my experience with them last year taught me to suggest to be 
made, respecting the packing of them, such as iron loops on the water 
barrels to prevent them from shifting, and larger water barrels, which 
are the most important changes, I hope to be freed of a great deal of 
delay and vexation which I encountered the previous year. The male 
camels were all left, with the exception of one. Although much 
stouter and more serviceable than the females, they occasion a deal 
more trouble and attention from their belligerent propensities to one 
another. The command now consists of thirty-one men, exclusive of 
the herders and camel attendants, with the twenty camels and fifteen 
mules for packing, the remainder being left at Camp Hudson, with 
the exception of two mules that strayed on the road, and not recovered. 
We have capacity for carrying nearly 500 gallons of water, and are 
rationed from Camp Hudson for twenty days. Camped two miles from 
the wood at Bearn lake, near the head of Rio San Pedro, known more 
generally as Rio Diablo, or Devil' s river; from which point I set out 
to-morrow directly to the Pecos, thence to Fort Davis, intending to 
cross the country in a more southerly direction than my last trail to 
that post. Another improvement in measuring distances I have suc-
ceeded in contriving, consisting of shafts, two light wheels on an axle 
three and a half feet long, a chest on a spring, answering for a seat 
for the driver, all very light; and attaching the odometer, and the 
machine is complete. 
June 25.-Left camp this morning at six o'clock, being somewhat 
retarded in our preparations for departure by having to soak our water 
barrels in the lake till morning, and, being the first time they had 
been filled for transportation) to distribute and adjust the loading 
accordingly; but after setting out, I was much pleased with the man-
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ner in which the command was able to move, without the hindrance 
so frequently occuring before the improvements, mentioned yesterday 
as having been made, were made. I think not a pack bas fallen 
to-day; and if such success attend our movements, even in this respect, 
how much trouble will we be relieved of. 
After leaving our camp ground this morning, we reached the main 
road in about 1.5 mile, and in 2.8 miles left it in an attempt to 
approach the Pecos; but the canon proved to be very short and ruggeu, 
and headed by precipices by which we were turned again to the road, 
after having marched 3. G miles, in which short distance the odometer 
upset, breaking one of the shafts; which, however, was soon tempo-
rarily repaired by a rope. I followed the road, on a lookout for a 
prospect of leaving it on a new trail; but all were bad, till we reached 
the place upon which we are now dry camped, fifteen miles from the 
point at which we returned to the road, and within thirty miles of 
Howard's spring, and a few miles of Johnson's run, where, within a 
few months past, several trains have been attacked by Indians, and 
to-day saw their tracks in the canon where we left the road. Our 
camp is well supplied with grass, but no water from Beaver lake to 
Howard's spring. The mail coach passed our camp this afternoon, and 
reported that twenty-eight mounted Indians made their appearance at 
the mail station at Howard's spring day before yesterday, and filled up 
the spring, which is a small hole below the surface, with rocks, and 
carried off one horse. 
Watered our mules from the barrels this afternoon, giving each two 
and a half gallons. 
J~me 26.-Left the road this morning at camp, taking about a north-
westerly course; in about two miles entered the head of a canon, in 
which we are now camped dry. Plenty good grass, wood, and indi-
cations of water, such as r~nimals, birds, &c., but none yet found; 
country exceeuingly rugged, and bad prospect for maintaining our 
course. l\fade a good deal of westering for about nine miles, when the 
canon turned to the south; marched IG.l miles. 
A rain water hole was found by one of the camel herders about a 
·quarter of a mile from camp late in the afternoon, containing a good 
supply of water. All the animals watered. Lieutenant Holman rode 
a short distance from camp, and reported on his return some Indian 
signs. 
June 27 .-Had four of the twenty gallon barrels filled at the water 
hole this morning, with which we will have an abundance of water for 
two more dry camps. About a mile passed another good rain water 
hole, and five miles further another very fine one. The animals were 
watered-at least it was offered them whenever found. 'rhe canon in 
which we traveled yesterday appeared to take us to Devil's river, and 
we left it at camp, taking up a side canon bearing a little south of 
west about six miles. Then going out on a rolling land, crossed the 
heads of several canons, marching a northwestern direction about 
4.5 miles before taking the one we are in now, which carried us to 
the north of west about four miles, then turning southerly to our 
camp, struck one of my former trails. Country very rough. Grass 
not good for want of rain. No indications of water whatever. 
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The odometer machine has overturned several times-no harm done. 
l\1acle 21.2 miles. Gave the . mules two and a half gallons of water 
from barrels. 
J'lme 28.-Continued down the canon this morning on my old trail 
about six miles. I have been alm(Jtlt forced to take this trail for want 
of an outlet from the calion. Following the main canon nearly south 
four miles, it then turned to the west to the Pecos about 3.5 miles, 
One and a half miles from the river, we discovered in the canon a 
large, fine, limpid, running stream of fresh water, which is namecl 
Piscas creek, abounding in fish of various kinds, which we could see 
running about in every direction. This afternoon we went fishing. 
I suppose the command has caught about a dozen fine ones, weighing 
from twelve to fifteen pounds each. Lieutenant Holman caught two 
of them. Command in fine order. vVood and grass plenty. :Marched 
13.5 miles. Canon rough. The mountains here gradually grown 
larger, higher, rougher, and more rocky since entering the canon, 
which is generally, I am sorry to say, characteristic of every one which 
you may descend, and of them this whole region is an interminable 
succession, all of them barren and bleak . 
. htne 29.-Left camp and proceeded up the east bank of the Pecos, 
ascending the side of the mountains several hundred feet above the river, 
to avoid an immense jungle lying along the base. The camels performed 
well; also the mules. The odometer upset and turned a complete 
somersault, with the mule, down the side of a precipitous rocky slope, 
after which the machine was drawn by hand the remainder of the 
mountainous road, as a high bluff lay immediately under the trail. 
On this trail we saw a corn sack and Indian track;;. Three of the 
men crossed the jungle, and came across an Indian camp but two or 
three days old, composed of about a half dozen, the men on foot. A 
g-reat deal of game on the river-bear, deer, antelope, and turkey. 
We passed three live oak mats in the mouths of canons. At one had 
to cut through a jungle. At 7.4 miles from camp we passed Makin's 
spring, a very fine one, and 3.5 further we crossed the river and 
camped, and made preparations for a long and dry march toward Fort 
Davis. The camels succeeded remarkably well, better than usual in 
crossing without difficulty; but they are lightly laden, the water bar-
rels being empty. vVe have had no delay by the falling of packs, as 
last year, all attributable to the improvements. I do not think a sin-
gle one has dropped to day. rrhe mules are never turned out without 
hopples, nor picketed without them at night, to prevent a stampede, 
which is likely to occur at any moment. l\iade to-day 10.9 miles. 
Wood and tolerable grass, 
June 30.-Left the Pecos at camp this morning with the intention 
of making our way across the country to Fort Davis. Proceeded up a 
canon which in two miles proved to be an unfavorable one for our pur-
pose. Came to a head in a very few miles. Very rugged high bluffH 
on the sides, and may be classeu among the innumerable impassable 
ones which abound in this region. We retraced our steps to the river, 
took up it about 1.5 miles, "'\vhen we came to the mouth of another 
presenting more favorable features, which we took for our route, and 
arrived at its head this afternoon and dry camped en the table land 
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ten miles from the Pecos. General course west six miles, northwest 
four. Grass very dry; brushwood. Whilst ascending to the Mera 
two camels fell and bursted two of the kegs and injured several others, 
wasting about forty gallons of our most appreciated loading. The 
animals I believe are not injured . ..-one of them lost its foothold, fell, 
and pulled the others from the trail by the rope attaching the train. 
Others might have suffered the same fate but for the timely assistance 
of Lieutenant Holman, who cut the lead line. During the ascent they 
had to resort tv their feat of walking on their knees, which they do 
when the inclination of the trail is very great and heavily laden, to 
throw the center of gravity equally over the four legs, or on a slipping 
trail when their feet slip from under them. Marched 15.4 miles. 
July 1.-Did not get as early a start this morning as desired, and 
again delayed. by vain endeavors to proceed on our march across canons 
too huge to attempt, retraced our steps after a march of more than two 
miles, and took an Indian trail passing near our camp to the south, on 
which one of the men picked up a butcher knife, not long lost. Fol-
lowed it 2.1 miles, then changed our course westwardly about four miles, 
northwest 3.5, west and southwest 3.2, being obliged to keep on the 
divide between the canons where we set out. Country very rough, 
rocky, barren, dry, apparently no rain on the region over which we 
passed to-day for a year. Every blade of grass dry and dead, and not 
of this year's growth. Our mules will not fare well-no forage and a 
very limited supply of water. The camels have performed most admi-
rably to-day. No such march as this could be made with any security 
without them. It is with difficulty that the mules can be kept from 
the water barrels, particularly when the water is being issued. I 
might say the same of men. Grass bad; brushwood about the size of 
a finger. Made 27.2 miles. Gave the mules two and a half gallons 
of water. 
Jltly 2.-Marched westwardly most of the day, and after a long 
march of 29.4 miles over a rough country, camped dry without any 
prospects of finding water, in about the poorest prospect of making 
progress I have eYer been situated. We are all very uneasy, not to 
say a little frightened, for our welfare. The mules must go without 
water to-night, are broken down now, and some are expected to be 
abandoned on the march to-morrow. We have only water suf-
ficient for the men thirty hours. The Pecos, Rio Grande, and 
Fort Stocton, are too distant to reach, and the water on the Ca-
manche trail, San Francisco creek, or Willow Spring, which we 
expected to attain, we may be unable to reach from the impassibility 
of the region. Our march to-day has been rough, and too rough to-
morrow, I fear, for many lives that are now with us to stem. The 
animals go to the barrels and draw the bungs with their teeth and 
knaw at the bung holes. The second time in my life I have seen a 
quart of water priceless, almost. We have sent a man to search ior 
water, to be paid liberally if he succeeds; if not, all the mules we 
expect to lose. 
A canteen of water was issued to the men with enough to make a 
cup of coffee. This is the fourth day since the camels drank, which 
was at the Pecos, brackish water, the same that we have, not only 
urackish, but when the bung is taken from a barrel a stench proceeds; 
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it contains so much filth and impurity, and, being barreled so long. 
The camels display quite a thirst. 
July R.-Oontinued our march over very rugged country, Tetaining 
our course a little south of west, marched all day with much hope at 
heart, but very little sign or prospect of success of our only object in 
life to-day, that of reaching water. The whole command is very un-
comfortable with regard to its future prospects. The animals of burden 
arc almost ceased to be talked of, and the topic has become one of self 
interest alone. Drought depresses the most buoyant spirit, and keeps 
the mind in full operation and anxiety. Some of the men are very 
weak, and have several times reported about to give up and no water 
to drink. All we can tell them is, if they stop, they must risk the 
consequences, that not a moment can be lost for any one. vV c have 
some apprehensions for the safety of the command, and to-morrow a 
dispersion must take place in small parties to look for water according 
to individual judgment, to seek one another, if successful ; if not, never 
to meet again but by chance. The men have a quart of water issued 
to-night, and have enough for two drinks to-morrow, but they arc so 
feeble and thirsty that it all would not last them an hour if they could 
get to it. The mules have stood it admirably, much to the won~er of 
every one. All are in camp to-night, hut cannot graze for their thirst. 
The camels are continually bellowing, which I suppose, as it is unusual, 
a sign of a want of water. 
A part of our quartermaster and commissary st0res were abandoned 
at camp this morning. The mules were too feeble to be laden; and, 
fearing it too much for our camels, marched thirty miles, good grass 
regio11 bleak and dreary. 
July 4.-Although the command was very weary last night, it did 
not rest as well as I have seen it; the whole conversation was of'' some-
thing to drink.'' We had to use our canteens for pillows to secure 
our water, as none of the mo~t thirsty show much reluctance in empty-
ing any one they may come across at a draught. This morning brought 
forth many serious and despondent countenances in the command as 
they prepared to march with their two drinks of water, and not know-
ing when or where the next was to be had, if at all. After marching 
four miles one of these was given out, when serious thoughts of dis-
persion, every one to do the best he could for himself and comrade. 
When ascending a little rise, to my delight, I recognized looming up 
in the distance, about fifteen miles, Camel's Hump mountain, at whose 
base the head of San Francisco creek lies, and all pushed eagerly on 
to taste the sparkling treasure. No one can imagine the feelings of a 
thirsty man till he sees one. I would not describe it by a vain attempt, 
as vain almost as that would be which I might usc in describing the 
region of country just passed over which made them so; a region in 
its original chaotic state, as if the progress of civilization was too rapid 
for the arrangement of chaos; a picture of barrenness and desolation, 
when the scathing fire of destruction has swept with its rabid flame 
mountains, canons, ravines, precipices, cactus, soap weed, intense re-
flection from the limestone cliffs, and almost every barrier that one can 
conceive of to make an impossibility to progress. 
Thus, and most joyfully, too, have we celebrated this memorable 
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day; if it ever would have been now, never will it escape having its 
anniversary remembered; the camp resounds with "hurrah for the 
4th.'' The animals exhibited a remarkable knowledge of approaching 
water some time before reaching it, particularly the camels, which 
made a remarkable change in their speed ten miles from it. They had 
to be held back to keep them with the mules that before had been 
leading them. 
This is the fifth day since leaving the Pecos ; the men are on foot, 
with half allowance of water; marched 120 miles, thermometer about 
100° in shade, intense reflection, no wood, over the most rugged 
country known, the last days made about thirty miles. The mules 
were watered only twice on half allowance, and on the sixth day from 
water. The camels stood it well. To-day, however, four mules gave 
out before reaching camp, two of which managed to reach camp after 
the command; the others abandoned. It was strange to see how 
eagerly they would seize a canteen whenever they were near it, and 
try to tear it to pieces. I saw one take a cork from one that was 
hanging up, and was drinking water from it by turning it about and 
catching the water as it was spilled. The men were cautioned abont . 
permitting them to drink too much at a time, as it sometimes proves 
fatal. After marching four miles, we encountered one of the highest, 
roughest, and most difficult descents we have met, which required a 
long while to overcome. One of the camels fell, notwithstanding great 
caution was taken with them, but not hurt. The odometer machine 
was abandoned, but will be sent for to-morrow; also the mules. 
Camped at a water-hole about a mile before reaching the creek, which 
stands in pools from ten to twenty-five feet deep, good water, we found 
fine grass in the Creek valley, which presents comparatively a refresh-
ing appearance. Crossed my trail in 1859 going north from the Rio 
Grande about ten miles from camp. Marched 17.5 miles. 
July 5.-Remainccl in camp to recruit; sent out to get the mules 
abandoned, but could not find them; water was carried for them on 
the camels; the machine was brought in. One of the mules in camp 
died last night; several of the men complaining of sickness. 
Jltly 6.-In camp still; the mules look badly; one of the men very 
sick last night, but a great deal better this morning, walking about 
camp. 
July 7.-This morning packed up and went down San Francisco 
creek about a mile to a large fine water-hole to fill up our barrels, 
which occupied a good portion of the best traveling part of the day, 
but we only intended to make a short march and camp at water, not 
very good, nor a great deal of it, so we filled up before starting. After 
making our second start, marched toward "Camel Hump," about five 
miles from our camp, and accidentally crossed the Camanche trail 
without seeing it, perhaps when it had been almost washed away. 
Ascertaining the fact, ·we soon gained it and marched up it 10.3 miles 
to Willow spring, where we find a supply of water, also some rain 
water. We have no guide, and I have been guiding, but not being a 
very experienced one, after having crossed the Camanche trail un-
noticed, lost it again after having found it; but, knowing about the 
location of Willow spring in directing my course accordingly, soon 
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recovered it. Camped at the spring; good grass, little wood; marched 
16.4 miles. The camels perform admirably. I never hear the eternal 
"hold on, a pack is down" of last year. Our improvements are per-
fection. The mules arc not doing so well. A good many of them are 
worthless to us, with sore backs) &c., and a perfect encumbrance, 
drinking our water. 'l,he odometer goes very well, but has broken 
fmw shafts. This spring is about one fourth of a mile west of the 
trail in a small ravine, among rushes, immediately above a large rock, 
strata inclined about 45°, crossing the bed-several such are passed 
before reaching the spring ; willows growing. 
July 8.-Set out early this morning, as usual, about sunrise, and 
left the Camanche trail at camp for Fort Davis; march eel about vV. 20° 
N. all clay; pretty good trail, but large mountains on every side, and 
camped among them this evening. We are making more westing than 
we like, but it cannot be prevented. At Camel ' s Hump we first reached 
the primitive rocks, and have been on the line of demarkation since 
leaving that mountain; found large herds of antelope on our route 
to-day, killed one. 
The mules have two and a half gallons of water this evening, some 
of them looking badly; command well. The herder, late yesterday 
afternoon, reported that he saw an Indian mounted, within a mile of 
camp, but we were not disturbed. 
The mornings are very cool, indeed; overcoats and blankets come 
freely into use. The water in our canteens almost as cold as ice water, 
at noon the thermometer is generally not much over 100°. Pretty 
good grass at camp; wood scarce; marched 22.1 miles. 
July 9.-Soon after leaving camp this morning, I enueavored in 
-rain to cross the mountain rauge north of us, after expending a march 
of about four miles. Afterward returning to the valley, prolonged 
our trail, and in a few miles were fortunate in finuing that the canon 
made a turn N. 40° vV., and then opened into a broken region of 
country to the west, several miles; and in the distance stood Mitre 
Peak, sixteen miles from Fort Davis. After marching twen_ty miles, 
found a. rain-water hole; five miles further found another very large, 
where we camped, having marched twenty-five miles. About thirteen 
miles from last camp, passed a very large grove of cedars, about two 
miles long. Antelopes very numerous. Country passed over to-day, 
very dry. Very little grass at camp, and no wood at aH. 
July 10.-Less than half a mile from camp this morning, we crossed 
a new road to Presidio del Norte, from Fort Stockton, leaving the El 
Paso road at Leon Hales; proceeded on our course toward. Mitre Peak, 
and after 8.8 miles, onr nearest point to it, turned towards the north, 
and in about a half mile struck the trail on which I went to Fort 
Davis last year, which has been worked by 1\fexicans, and has become 
a traveled and passable road for Mexican caratcs, several have already 
passed over it to the post. 
From the nearest point of the trail to 1\iitre Peak, to Fort Davis, is 
15.7 miles, and from 1\iusqueir ranch, to Fort Davis, is 7.4 miles. In 
the canon where this ranch is located., and in which the trail runs, is 
a small creek, and water to be found from the ranch to Mitre Peak. 
About two miles from the post it began to rain and bail heavily, which 
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continued till after we went into camp on the Lim pia; good camp-
ing ground; marched 24.5 miles. Found Colonel Seawell preparing 
to move the headquarters of the eighth infantry to San Antonio, 
with Lieutenant Dye, quartermaster, and Lieutenant Jones, adjutant, 
and will leave to-morrow morning. Lieutenant Van Horn will also 
leave to-morrow morning, with about ten prisoners for El Paso, to be 
tried for a case of hanging, by the civil authorities, which occured here 
a few months since. Colonel Seawell also takes five with him to San 
Antonia, accomplices in the same. vVe will remain at Fort Davis 
several days to recruit; several men and mules will have to be left 
here, unable to proceed. Command generally pretty well. Camels 
doing finely, no indication of having undergone any severities. 
July 14.-Remained at Fort Davis till this morning, spent a most 
pleasant visit. Colonel Bomford, from Fort Quitman, with a detach-
ment of his company in command, set out for Presidio del Norte, with 
160 gallons of water, expecting to find some water, about forty miles 
from the post) found a little rain water at nineteen miles. Left nine 
mules at the post, and one of the men lame; the others who were com-
plaining of ophthalmia had sufficiently recovered to march; took in a 
supply of new shoes for the men, expecting to be out about thirty days 
before reaching another post, we have taken rations for that period. 
]\fade a march of twenty-five miles, all on foot; camped dry; no 
wood; grass not very good. We have not yet been able to obtain a 
guide to suit our wishes. Had some fine water melons, musk melons, 
and some small apples and pears at Fort Davis, usually brought from 
Mexico. 
July 15.-Passed the San Estaban to-day) about ten miles from 
camp. It was off the road to the east a mile or two, and we did not 
go to it. One of the men went out to the water and reported it unfit 
for drinking. Eight miles from camp passed a spring in the bed of 
arroyo Rancherillo spring, made by digging, splendid water, and now 
camped on a fine permanent water called Pealagos, 18.9 miles from 
last camp; goo<l grass; no wood; command in fine order. We have 
been traveling on the Fort Davis and Presidio del Norte road, and so 
far it is a magnificent one. Country rather open. About. 25 miles 
north anti east of us there was a fine rain this morning, and we had a 
slight sprinkle. Very warm this morning, but a fine breeze this after-
noon. At the lone cedar off the road, to the right, is frequently found 
rain water ; seven or eight miles from San Estaban. 
July 16.-Marched to-clay 25.9 miles, and camped at---. There 
were water holes in the bed of an arroyo ; perhaps permanent water ; 
found the greatest abundance of fine water along the road to-clay in the 
bed of an arroyo, each place having its name ; six miles reached the 
Penitas ; about three miles another water; four and eight another; at 
eleven the Varras, very fine large holes an hundred feet long) very 
deep, and running stream ; the last hole is called the "Punta del 
Agua ;" country mountainous, but road fine; camels performing beau-
tifully and heavily laden. In addition to their almost unlimited vari-
ety of food-bushes, briars, and grass-I can add the thistle and several 
species of the cactus-the prickly pear is one. Another circumstance 
has occurred to-day to make me mention the old song of "the falling 
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of packs," which I had forgotten, being not reminded of it for some 
time till to-day, when we had to stop twice for their readjustment, as 
unusual now as to have marched two hours without it last year; coun-
try very dry; wood, but little grass. A wagon load of watermelons 
passed us this afternoon for Fort Davis from Presidio del Norte. 
July 17.-Came to the Alamo spring 4.1 miles from camp; fine 
running water in abundance in a cluster of a half dozen large alamos; 
crossed a steep range of mountains immediately after leaving camp; 
surface quite rolling and uneven till we came about eleven miles, where 
we found water in a cave, scarcely accessible by a man; from there to 
Fort Leaton surface very curiously broken ; ravines in canons and on 
table lands; hills in the bottom of canons, isolated and dotted about; 
soil loose; road tolerably good, however, but rendered quite heavy by 
loose, deep sand for twelve miles before reaching Presidio del Norte; 
reached the Rio Grande at Fort Leaton 4.1 miles from the town-an 
old ranche established for a trading post, &e., on a grant from the 
Mexican government, made about twenty-five years ago; several fine 
ranches along the river before reaching the town owned by Americans; 
camped on the river bank in a coral, good camp ; marched 24.9 miles. 
July 20.-Remained camped at Presidio del Norte till this morning; 
made visits to the city on the 18th and 19th ; called on the Alcalde; 
saw a good deal of the place, but found very little worth seeing. All 
the buildings are of adobe, and present much the appearance of a large 
dirt-dauber's nest. The population is 3,100, according to the Alcalde; 
but about half, or less, are a den of thieves. The few Americans 
settled around the place seem to be gentlemen, and treated us with 
much cordiality. The Alcalde came into camp and spent about an 
hour, admiring the camels. Visits from the Mexicans have been nn-
merous; saw the Mexican women carrying ollas of water on their 
heads, wei .., bing about seventy pounds. 
A rumor has j11st been received that a battle had been fought in the 
southern part of the State of Chihuahua, and that the liberals had 
been defeated--about 1,500 strong on both sides. A great deal of com-
plaining by the liberals of their governor, for depreciating the quar-
ters, and calling them in and issuing new ones, regarded aH wholly an 
individual speculation of his. We have been trying to employ a guide 
ever since our arrival at Presidio del Norte, and only succeeded in ob-
taining one to-day after we left camp. I hear they work for twenty-
five cents a day with rations, and thirty-seven and a half without, but 
would not hire to us for two dollars a day and rations; most of them 
are afraid that we will hang them, so I learned, and were anxious to 
be paid in advance. Fine prospect for a heavy rain yesterday, but 
little fell near camp; in the distance, a few miles, there was a fine rain. 
Leaving Presidio del Norte, we intend marching eastwardly, if pos-
sible, and it. has always been reported an impossibility to reach the 
San Carlos trail, and made to-clay 7.8 miles, camped on the Rio 
Grande; stopped to dine with Mr. Leaton, and had a magnificent 
dinner, and abundance of water melons; plenty of them and musk 
melons in the vicinity. 
July 21.-Left the river at camp this morning, and took up a canon, 
making a little northing, country very mountainous, or rather all 
1G REPOR',l' OF THE 
mountains. At 13.5 miles, reached a fine spring in a narrow deep 
canon, splendid running water in abundance; about a mile further up 
the canon we came to the first water of the spring, which is about ten 
feet deep and large. Fine alamos grow along the water which is 
named Ternesa spring. Here we filled our barrels for camping ; had 
a little rain about noon ; marched 21.7 miles ; camped ; dry brush 
and grass. 
Ju.ly 22.-Had a rough road four miles and a half after leaving camp 
this morning; a better one for about ten miles, and then the most rugged, 
roughest, most tortuous and cragged one I have ever seen for about eight 
miles to camp, rougher than any I saw between the Pecos and the Ca-
manche trail for the same distance. I never conceived that there could be 
such a country. rrhe guide says he could have brought us a little nearer 
route, but that it would have been rougher. I cannot conceive it pos-
sible. I cheerfully concur with all who regard this region as impass-
able. At 10.4 miles from camp, we reached a beautiful spring, 
splendid water in abundance. A few very large alamos grow along 
the water. Here we found a large bear; wounded and chased it, but 
to no avail, the country was too rough ; and I have called it Bear 
spring. The odometer had several severe falls, and broke both of the 
shafts which have been several times replaced by saplings, and damaged 
a little otherwise, but not seriously. We are to-night camped at the 
most delightful water I have ever seen in the State ; yery) very cold, 
flowing from the base of a precipice, projecting about 15°, and about 
600 feet high, on the face of an immense mountain about twice the 
height of the precipice; the guide says it has no name, and I have 
called it Icy Branch. Marched 22.8 miles; wood and grass; had a 
shower to-day. 
Ju.ly 23.-.We went into camp so late yesterday, after a hard day's 
march, that we remained about two hours later than usual at camp, 
and turned out the animals to graze; made a very short march, only 
12.9 miles; the country exceedingly rugged. Marched 4.9 miles, and 
reached the Lates Lengua, and have continued down the arroyo since; 
found rain-water holes in its bed continually, brush and good grass. 
Saw another bear to-day. Some of the camels' backs are sore. The 
odometer requiring the services of three men to progress over .this 
country. 
Ju.ly 24.-Continued our march down the arroyo Lates Lengua, and 
found the road rugged several miles. At 6.5 miles, reached the 
Camanche trail to the Lahita crossing, and to San Carlos ; followed it 
about 6.5 miles, where it crossed a mountain unsurmountable for the 
camels-so Lieutenant Holman regarded it-and we retraced our 
steps to the base, and attempted to pass around by an arroyo to the 
east, but were again turned back by too great a dissention by offsets 
in the bed ; passed by another a little further _to the north, and by cir-
cuituous route, found a passable road to where we are camped, within 
a few miles of the river, on the Lates Lengua. In this arroyo we have 
found plenty water since we first reached it; bushes, but little grass. 
From where the trail came into the Lates Lengua to camp, a road can 
be made, but not to follow the trail over the mountain that turned us 
back. vV e hope to reach the crossing to-morrow, if we can gain the 
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trail again. Marched, twenty-one miles. On the last twelve miles, 
great many hills of loose sliding earth, resembling sand hills very much 
in appearance, perfectly made, and a good deal of selenite on the 
surface of some. 
July 25.-Went to the river this morning, 6.3 miles from camp, to 
see a wonderful curiosity, which the guide told us of; a place where 
the stream runs through a mountain precipice, about 1,500 feet high. 
The opening is just the width of the stream, perhaps a little narrower 
than usual, the precipice springing vertically from the water to its 
summit. Velocity, not as great as ordinarily at other points. From 
here, we took up the river at a distance from it, and reached the San 
Carlos Camanche trail at about seven miles, and found it tolerably 
good; the remainder of the route to the Rio Grande, by this and the 
circuit which I made, a road can be built. At 6.3 from the river 
is a watering place called the Lahita, but now dry. The camels are 
getting on pretty well. We have only sixteen mules in the command, 
for riding purposes only ; one or two of them are very low. The 
a,rroyo Lates Lengua empties into the river immediately at the pass 
through the mountains. I have called this passs, "The Grand 
Puerta; '' found a water hole seven miles from this pass. rrhere is 
not a good site here for a post, there is nothing very attractive about 
the spot whatever; a few bushes and small willows grow on the bank 
of the stream; not more than a half dozen trees to be found in the flat 
which is not large, and confined up and down the river by bluffs. 
against which the water flows, the intermediate space between two and 
three miles, and back from the river about a mile. The surrounding 
mountains, large. There is no moderately elevated spot sufficiP.ntly large 
for a post. Very little wood. There is a great deal of dry grass, not good 
now, but indicates plenty, in a good season, in the canon and in the 
little hills leading to the river. The place is not very prepossessing. 
July 26.-Left the crossing of the San Carlos Camanche trail, by 
the Lachita, this morning, and followed our trail of yesterday to the 
Lates Lengua, ·which we crossed, and continued down the river in 
search of a location for a post. The alcalde of Presidio del Norte told 
us of a most beautiful one known as the Los Chiras crossing, where 
another branch of the great Camanche trail crosses the Rio Grande-
Los Chiras is on some large mountains which terminate in a range on the 
river at this point. We were told by every one that no one had been 
or could go to it on this side of the river. :Marched about four miles 
from the Grand Puerta down t]le river, and camped at a spot which 
attracted my attention very much for a post. Very pretty; plenty of 
timber; abundance of wood; grass plenty; building sites. Have found 
about what I was in search of; but will go further to-morrow, and see 
how the valley appears further down the stream. 
July 27 .-After marching a few miles down the river this morning, 
I turned back without going to Los Chiras, satisfied that there is no 
better })lace on the river for building a post of any dimensions than 
that I had found. The river has a fine valley on each side, about 
twenty-five miles down; more timber and wood than a post can use. 
I saw one or two good sites on moderately elevated gravel mesas, easily 
accessible from the river and bottom, elevated just sufficiently for the 
purpose; plenty grazing for animals; some small canebrakes in the 
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bottom; In a word, the location is well adapted for the purpose of 
building a post. This location is about twenty miles below the Ca-
manche crossing, and is within a few miles of where the road would 
have to run to reach that place, and is well situated for accomplishing 
the purpose of establishing a post at the crossing. There is sufficient 
valley land to cultivate on either side of the river to supply any post 
and settlements, both of Americans and Mexicans, would render it as 
economical as posts generally. The Mexican population are anxious 
about the establishment of this post. Fort Davis and others of our 
posts receive many of their supplies from Mexico. Presidio del Norte 
furnishes to Fort Davis corn, vegetables~ &c. ; and from San Carlos, a 
great fruit and vegetable country, many supplies could be obtained; 
and from Presidio del Norte there is a road to the crossing, and but 
little worlr from there to the site. Returning from the location, I took 
a different route from the one going down, both of which can be very 
easily rendered wagon roads, and struck the Lates Lengua several miles 
higher up; also made a cut-off of several miles by leaving the arroyo 
when I reached it, and marching due north to camp July 27, where 
we found rain water and most excellent grass. Marched twenty miles. 
Thus far a wagon road can be built readily at no great expense. 
J~tly 28.-After a march of two and one fifth miles, reached the trail, 
and four miles further it left the Lates Lengua, going more to the east; 
then, at five miles; encountered a bad hill; road a little rough for four 
miles further; remainder to camp a fine road; but little work, how-
ever, will make it all good. About six miles before reaching camp 
this afternoon we passed a pretty good rain-water hole, and about two 
miles nearer passed a spot in which rushes grow; perhaps water can 
be had by digging. We are camped dry in a large valley; brought a 
supply of water in expectation of it. Marched 19.5 miles. 
July 29.-Continued up the trail, and found the road good until at 
twelve miles, when it ascended a mountain, not very large, however, 
nor very rugged, but requiring work; from there to within one and 
one half miles of camp, the road will also require some; and here we 
have unfortunately encountered a descent, very rugged and steep, which, 
I fear, may ruin the so far good prospects for a road. The trail is 
impracticable at this point without very much labor, and the vicinity 
appears no better. A further examination will be made. Just before 
descending this mountain, we discovered from the top, in a deep canon, 
very narrow, with precipitous sides about a thousand feet high, a beau-
tiful water, which we could not reach; we descended, went to the 
mouth of the canon, which we could not enter, and encamped. From 
here none of the animals can be taken to the water by any assistance 
that men are able to give them; it is a severe trial to reach it on foot. 
The animals have been without water two days, as we would not pro-
vide it for them with so much labor as to make the men bring it for 
them in small quantities, nearly a mile, over the most cragged road. 
The water appeared from the mountain top about three feet in diam-
eter, but we find it to be a bout thirty, and deep ; another water, a bout 
fifty yards further up the canon, was found; it is very fine and cold; 
the sun has never shone on it; I have called it the ''Inaccessible Tank.'' 
Marched 18.9 miles. 
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July 30.-This morning I rode down the precipice, at whose base 
we were encamped, to look for a place to cross the precipitous mountain 
of yesterday. I went down four or five miles, from where I could see 
about six further, where it was smaller and more broken, but yet pre-
sented a formidable obstacle; but not so bad as at the trail. In going 
up the precipice, as far as I could examine, several miles, it appeared 
to increase in height. Proceeding up the trail six and a .half miles we 
entered a rough canon, but short and passable. One and one fifth 
miles further, we arrived opposite the Sierra Santiago, on whose side 
is reported a sulphur spring, upon which we had placed much depend-
ence, but, to our sad disappointment, it was dry, which prevented 
making a halt to examine for another route around the mountain. 
vVe had only to push ahead and seek water, and found a nice spring 
or creek at 7.4 miles from Sierra Santiago. I have named it" Forked 
.Dranch." The camels were without water three days; the mules 
also, except a very limited supply last night; both are beginning 
to show exhaustion; the mules are lame and halt; the camels have 
several sore feet; their soles have actually been a braided off to the 
quick by the sharp cragged rocks, and others have very sore backs, 
indeed; holes in the humps large enough to thrust in both fists; these 
sores do not injure them so much, being in the fleshy part of the hump, 
so long as they can be kept from the bones. Camped at Forked branch. 
Marched 15.8 miles. 
I would recommend to any one using the camels over rough country, 
in case of tender feet, to shoe them with a piece of (circular) raw hide, 
gathered around the leg by a slipping cord; this will be found an 
absolute necessity in some instances. One of the men left the com-
mand a short distance yesterday, and has not been seen or heard of 
since. 
A~tgust I.-Remained camped at Forked Branch yesterday to rest 
the animals ; fine water and good grass. After making a further ex-
amination of the water, we find many large water holes six feet deep 
up and down the arroyo ; permanent water. To-day, having filled 
our kegs, proceeded up the trail, and 16.4 miles struck the Camanche 
trail a few miles north of "Camel's Hump," at a water hole which 
last year and also a month ago indicated permanency, but now dry. 
A few miles further passed another rain-hole with water. Camped at 
vVillow Spring; dry but muddy; got water by digging a foot; a mile 
from camp in the same bed found water; route good; marched 25.5 
miles; saw fresh mule track on the trail to-clay, perhaps of one we 
abandoned. 
August 2.-Marched 19.2 miles up the Camanche trail to-clay and 
camped dry. No wood; grass very dry. Went about a mile down 
the arroyo this morning, to fill some kegs at the water, and 7.5 miles 
up the trail passed a water hole. At 3.6 miles another where Captain 
Brockett camped last year; several others with water, inost of it not 
very good, and drying away very rapidly. The country very dry. 
Where we are camped is about the point at which I wished to leave 
the trail last year for the Pecos, but the condition of the animals was 
too bad to undertake it, and our water too scarce. Now the condition 
VoL. n--4 
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of the animals is even worse, nearly every mule barefooted and lame, 
or exhausted, several of the camels almost unable to march at all from 
tender feet. We have water in our barrels, but to attempt the trip 
would be at the expense of several, both mules and camels. We will 
have to go to Fort Stockton to leave those that cannot go and have 
the mules shod. One of the men has the ophthalmia; another wound-
ed himself in the hand this afternoon by the accidental discharge of 
his pistol ; the one who was lost on the 2\:lth u1timo has not appeared. 
A 'ugust 3.-~iarched 19.7 miles on the trail; found no water; the 
grass little green. Camped dry, near where we left the camel last 
year; no tidings of him, nor of the lost man. Several camels have 
sore backs, but fit for use; three have tender feet, and march ~::!lowly; 
n1ake about two miles an hour on good road; have to take them to 
Fort Stockton to save them; one has not browsed for two days; feet 
too sore to move about. 
August 4.-vVent into Fort Stockton. ~1:arched 16.4 miles with 
some difficulty. Some of our rations are short also. Discharged our 
guide. vVill remain here two days and fit up that portion of the 
command able to resume the reconnaissance. 
Aug~~st 15.-Came into Camp Hudson to-day, and regret to say that 
I had to lose that portion of the reconnaissance which I had all the 
while intended to make from Fort Stockton across the country to this 
post, and came by tho road. Lieutenant Holman stated that the es-
cort was no longer capable of performing more work in the field. 
Very little water on the road; no grass. Left one man at Fort Lan-
caster, and one camel, with a man to attend to it, at Fort Stockton, 
and two mules. Have not yet heard of the man who was lost on the 
trail. 
WILLIAM H. ECHOLS) 
Brrevet Second Lieut. Topographical Engineers. 
Viameter meas'urements from San Antonio, Texas. 
Leon .................................................................... . 
~1:edio .................................................................. . 
St. I..Jucas Spring ..................................................... . 
Castroville ............................................................ . 
Hondo .................................................................. . 
Seco ..................................................................... . 
Can1ancl1e ... : ........................................................ . 
Sabinal ................................................................ . 
Frio .................................................................... . 
Fort Inge ............................................................. . 
N ueces (cross Leona) ............................................... . 
Turkey Creek ......................................................... . 
Elm .................................................................... . 
Fort Clarke ........................................................... . 
Pjedra Pinta ......................................................... . 
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San Fllipe Spring ................................................... . 
Devil' s River .......................................... , .............. . 
Reel Bank ............................................................. . 
Camp Hudson ........................................................ . 
Last Crossing ........................................................ . 
Pecan Spring ......................................................... . 
Head of River Spring .............................................. . 
Beaver Lake .......................................................... . 
Johnson Run from Head River ................................... . 
IIoward' s Spring .................................................... . 
Lancaster ................... , ......................................... . 
Pecos Spring......... . .............................................. . 
Leaving the Pecos .................................................. . 
Last Water of Escondido ...... .................................. .. 
Escondido Spring ................................................... . 
Fort Stockton ........................................................ . 
III. 
AFFAIRS IN THE DEPARTMENT OF NEW MEXICO. 
1. Colonel Fauntleroy to General Scott, May 20, 1860. 
1 a. From Major Shepherd, 1\fay 7. 
2. Same to same, June 30. 
2 a. From J'dajor Ruff, June 26. 
3. Major Ruff to Colonel Fauntleroy, July 3. 
4. Major Nichols to Colonel Fauntleroy, July 14. 
5. Colonel Fauntleroy to General Scott, August 5. 
6. Same to same, August 12. 
7. Same to same, August 26. 
8. Same to same, September 9. 
9. Same to same, September 30. 
9 a. Major Russell, S8ptember 19. 
10. Colonel Cooper to Colonel Fauntleroy, September 29. 


















HEADQFARTERS, DEPARTMENT OF NEW MEXICO, 
Santa Fe, JJ:fay 20, 1860. 
CoLONEL: I have the honor to inclose, for the information of the 
Lieutenant General, commanding the Army, a report of Brevet Major 
Sheppard, captain third United States infantry, commanding Fort 
Defiance, New Mexico, in regard to an attack on that post, made by a 
large force of Navajo Indians, on the 30th of April last. This report 
is received on the eve of the departure of the mail, and is immediately 
forwarded on account of its great importance, as showing the hostile 
attitude of these Indians, and the absolute necessity of some decided 
steps towards their punishment. 
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You will oblige me by returning this report to these headquarters, 
as no time has been allowed to make a copy of it previous to the de-
parture of the mail. 
I am, very respectfully, yours, &c. 
TH. T. FAUNTLEROY, 
Colonel First Dragoons, Corn' g Department. 
Colonel L. TnoMAs, A. A. G., U. S. A., 
Headqua'rters of the Arrny, City of New Yorll', 
1 a. 
HEADQUARTERs, E'oRT DEFIANCE, NEw :MExico, 
JJfay 7, 1860. 
SrR: It will be perceived by the post returns of this station for the 
last month that the Navajo Indians made an attack upon the post on 
the 30th of April. 
rrhe attack was begun soon after the moon went down, and about 
four o'clock in the 1norning, fully half an hour before the break of 
clay, and it was executed with considerable sagacity and skill, being 
on three sides. The enemy got possession of the hill on the east side 
of the post, which rises like a wall overlooking the post, and is within 
short firing distance. 
They [Llso took possession of the ravine on the southwest corner of 
the garrison, where are the corrals and ffi[Lgazines; and the third, and 
most important, point of attack was on the west side and northwest 
corner of the post, where they took possession of the garden fences and 
the wood piles, and the rear of the sutler's store. In all three of these 
points of attack, the enemy were enabled to approach in the njght 
undiscovered, and the peculiar and extraordinary location of the post 
offers these facilities. Notwithstanding this, it was never deemed 
probable that they would ever have the h~rdihood to attack the post, 
although such has been threatened by them ever since the post bas 
been established. 
The attack was begun by firing at the sentinel, No. 2, over the cor-
rals, and near the ravine. Immediately after, war-whoops and yells 
of a thousand and more savages resounded on all sides. 
Upon this, the sentinel retreated, with the other two men belonging 
to that post, who were acting as a picket. 
These three men, on reaching the end of the commissary storehouse, 
forty yards distant, commenced firing in return, raking the gateway 
of the corrals, and by doing so) prevented the enemy from possessing 
the corrals. 
The three companies composing the garrison turned out promptly, 
and took their positions for defense, as indicated in the post orders, 
No. 17, February 7, 1860, without confusion, although the enemy's 
fire appeared to be pouring in from all directions. 
As s0on as formed, Lieutenant Hildt, with part of company 0, third 
infantry, attempted to get into the garden on the west side of the post, 
but was driven back to the corners of the company bake-house and 
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laundress's quarters by the heavy fire of the enemy, who were screened 
behind the fences and wood piles. 
From the corners of these buildings the fire was returned to the 
enemy. 
On my arriving here, where there appeared to be the heaviest fire, 
I, without knowing of the presence of Lieutenant Hildt, took ten men 
of this company, and proceeded, with dispatch, to station them at the 
sutler's store. 
The enemy were found in force at the northwest corners of the 
sutler's store and out houses, and had actually entered through the 
window, and were robbing the sleeping apartment in the rear, first 
having driven out one of the clerks, and attempted to cut into one of 
the store-rooms. 
About four of the party were sent through the front door, into the 
back yard of the store, and the remainder of the party, six in number, 
were directed to fire from the north corner at the enemy. Immedi-
ately after discharging their pieces at the enemy, so heavy a fire was 
poured into the party that three of them were wounded, viz: Private 
Sylvanius Johnson, mortally, and Corporal McComb and Private Gib-
son, slightly. 
The party then stepped inside the anteroom of the store to reload. 
Johnson, on being wounded, said, "I am shot," and stepped into the 
room along with the others, but never spoke again, being wounded by 
an arrow through the heart. He died in about three minutes. As 
soon as the party httd reloaded, they sallied forth, and, by the assist-
ance of others who had been ordered hither, the premises were cleared 
of the enemy, as far as observable in the darkness. 
At this moment, seeing Lieutenant Hildt, who had come to the 
point of fire, he was ordered to occupy, with a part of the company, 
the log house, twenty yards off, used as company E bakery, and from 
which the enemy had killed and wounded our men. This was promptly 
executed; seeing which, I hastened on a run to the south west corner 
of the post., where was kept up a brisk fire by company E, under Lieu-
tenant vVhipple, and finding that he had secured the magazine, the 
corrals, and stables, containing the animals, and was, with the com-
pany, inside the hay corrals, discharging the enemy f}:om the ravine. 
I next proceeded to tho east side of the post, and found company B in 
place between the post and the front of the abrupt hill on the east. 
Lieutenant Dickinson was directed, in command of the company, to 
maintain his position, but not to scale the hill till further orders, fear-
ing their being shot by our own men, on being seen, as must necessa-
rily happen, in a line of sight up against the sky. 
Thence hastening back to the position of company C, it was found 
that the enemy were in retreat up the mountain side, leaving one 
nearly dead behind. The day commencing to dawn, Lieutenant Hildt 
was ordered to pursue with company C. On ascending the mountain, 
the men with him were fired at by the men in the garrison, whereupon 
he halted, and orders were countermanded. 
Soon after, there being a little light, the enemy were seen in force 
on the hills on the north and near the post. Company C was ordered 
to be formed for the purpose of attacking them. As soon as ";:rmcd 
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it was fired at from the crest of the bill on the east side. This caused 
Lieutenant Hildt to deploy the company immediately. Both Captain 
Johns and Lieutenant Hildt were then ordered to clear the heights to 
the north. 
Lieutenant Dickinson was thereafter immediately ordered with com-
pany B to scale the rocky hill on the east side; and, after a short but 
brisk fire, the enemy were dispersed from this position, whence they 
had hitherto fired with impunity, owing to the protection afforded by 
the rocks. 
On ascending the crest of the hill on the east side I observed a cloud 
of dust rising from a hollow just behind the hills to the north, and 
in which direction Captain Johns and Lieutenant Hildt had been sent 
with company 0; therefore about twenty men with First Sergeant 
Sheels of company B were ordered to join Captain Johns' company. 
Not being quite light enough yet to see well, some of Captain Johns' 
command began to fire at those directly on the right and under Lieu-
tenant Hildt; consequently this command had to halt. This unavoid-
able delay enabled the enemy to get away with their horses much 
better than they otherwise could have done. 
A few minutes after, judging it to be sufficiently light, Captain 
Johns' command thus strengthened and numbering about 100 men, 
was ordered to advance, and in a little while after the enemy was got 
within fire, which caused them all in that direction to flee away in 
confusion, leaving one of their number, a chief, dead on the ground, 
with his pony standing at his side. This C')mmand pursued the enemy 
nearly a mile further, and then returned, bringing into the post the 
dead chief, but the pony had to be killed on account of his wildness 
and the difficulty of securing him. On the return of this party com-
pany B was withdrawn from its position on the east side. 
Lieutenant Whipple with company C could have pursued the enemy 
after dawn, as they retreated west up the mountain side south of the 
canon, but he wisely refrained, considering that it would leave the post 
too much exposed. The conflict from the beginning at four o'clock 
until the return of pursuing parties was about two hours. Our loss 
proved to be only those before stated. Although there was a brisk fire 
with fire-arms by the enemy, yet it is somewhat singular that all the 
injury done was by arrows. 
The enemy succeeded in robbing the sleeping apartment of every-
thing, by which both clerks, Mr. Kennon and Mr. McBride, lost about 
$100 worth of clothing each. 
The dead chief is known to have lived about the great Canon de 
Chelle, had several wives, and was a large property holder of both 
·horses and sheep. The Indian left dying on the ground behind the 
sutler's store was young and robust looking, and although shot through 
the neck with part of the spine torn away, lived for some minutes. 
One Indian, either dead or badly wounded, must have been dragged 
up the mountain under cover of darkness, as the marks of his draggling 
feet were readily traced. One Indian was shot and seen to be carried 
away as company B scaled the crest of the rocks on the east side of 
the garrison. Blood was discoverable in several places, not in the 
same line, about company 0 wood-pile, and which was traceable up 
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the sille of the mountain. Blood was also discovered on the crest of 
the rocks on the east side of the post; and there is reason to believe 
that the pursuing party under Captain Johns wounded one or more in 
the pursuit, besides killing the chief. 
The loss of the enemy must have been heavy, judging from the fact 
of their leaving two of their number on the ground, which is well 
known is never done if it can possibly be avoided. 
What injury that portion of the attacking force suffered who began 
the attack and were stationed in the ravine through which flows the 
rivulet of the post could not be ascertained. It was evident, however, 
that a large force was there, and -vvas driven away by Lieutenant 
Whipple. In fact, the attacking force on all sides could not be reckoned 
at less than a thousand warriors, consisting probably of the whole 
available force of the tribe, and may, therefore, have been two thousand. 
A captive Navajo woman brought here to-day by a party of :Mexi-
cans reports that the Indian dragged up the mountain side before 
spoken of was killed, and that he was a nephew of Yarcillos Largos; 
that, besides the two left dead on the ground here, six have already 
died, and that more are so badly wounded as to be unable to survive. 
It should be borne in mind that all the attacks have been from the 
beginning growing bolder, better planned and executed, and this, too, 
in the face of the command being on the alert and prepared. 
The Navajoes are perfectly aware that this garrison is now not more 
than half as strong as when the war began on the 17th of January last. 
Sixty-three men have been discharged, and died, since that date; 
and Company G, Third Infantry, withdrawn to the Ojo del Oso; and 
every mail wagon takes down about twenty-five more discharged men. 
The men, while in the service, are cheerful and prompt in their 
courage, but appear glad to get away when their terms expire. The 
duty is harassing, and danger is imminent, and both are every day 
increasing. 
There has not been the slightest exaggerated coloring in my reports 
of the condition of things here with these Indians; in fact, they might 
possibly be accused of being understated. 
I shall not fail to have, at all times, a better system of defense than 
was thought necessary before this attack; but yet, any one who has 
ever been here must know how deficient the place is for defense, ex-
cept by a considerable force. 
The post ought never to be abandoned until a lasting peace is beaten 
into these Indians, who already believe that we are afraid of them, 
judging, doubtless, of our inaction in not assuming the offensive. At 
each return of planting and green corn season they will appear peace-
able, but their peace will end, unless they be well chastised. 
It has been my opinion all along, and it was so expressed in my 
report of the 23d of January last, that if two more infantry companies 
had been sent here in February last, an area of one hundred and fifty 
miles in diameter, the post being at the center, could have been freed 
from Indians, and most probably maurauding parties could have thus 
been kept away from the river settlernents. At all events, the enemy 
could have been met darefully. 
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This report is made long, in order that the colonel commanding 
may form some idea of the attack and the manner of its repulse. 
Very respectfully, your obedient servant, 
0. L. SHEPHERD, 
Capt. Thinl Infantry and Brevet lVIaJor, com' g post. 
Lieut. J.D. WILKINS, A. A. A. G., 
Depa1·tment of New llfexico, Santa Fe. 
[indorsement of tho General-in-Chief.] 
INDIAN AFFAIRS. 
June 14, 1860. 
An interesting report. The defense of Fort Defiance does great 
credit to 1Yiajor Shepherd, his officers, and men. 
Respectfully submitted to the Secretary of vVar. 
WINFIELD SCOTT. 
2. Colonel Fauntleroy to General Scott. 
HEADQUARTERS, DEPARTMENT OF NEW MEXICO, 
Santa Fe, June 30, 1860. 
CoLONEL: I have the honor to transmit, for the information of tbe 
General-in-Chief, the accompanying report, just received from Major 
C. F. Ruff, commanding the ICiowa and Camanche expedition. 
Please say to the general that I have authorized Major Ruff to 
detach from his column that company which, in his judgment, most 
requires rest for its horses, with orders to take post at ]\n·t Union; 
and that I have ordered company E, mounted rifles, from .Fort Union, 
to Teport to l\1ajor Ruff for duty with his column. 
I am, colonel, very respectfully, youT obedient servant, 
T. T. FAUNTLEROY) 
Colonel First Dragoons, Com' g Department. 
Colonel L. THOMAS, A. A. G., 
HeadquaTters of the ATmy, New YoTk. 
2 a. 
HEADQUARTERS CAMANCHE EXPEDITION' 
Camp of Mo·unted B ·iflemen, near Hatch's Ranche, N. JJ£., 
June 26, 1860. 
SrR: I have the honor to report my arrival at this camp to-day. I 
left my permanent camp, on the Canadian river, on the 8th inst., with 
five companies of my command, on a scout of twenty days, a detailed 
report of which will be transmitted on my arrival at my permanent 
camp. The want of pTovisions compels me to go to Hatch's ranche, 
the main depot. 
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From the reports of the several company commanders) furnished me 
to-day, I find that, of the two bunched and twenty-four horses still 
living, but one hundred and twenty-eight are serviceable; and many, 
if not most, of these one hundred and twenty-eight are very weak and 
in exceedingly thin condition. In an experience of over twenty years' 
mounted service, I have never seen animals, in the same time, and 
with the same amount of labor performed by them, so complete 
exhausted as the animals of this command, a result attributable to 
disease and .starvation. About the 1st instant a disease, known in 
this country as the ''black tongue,'' appeared among our horses, and 
has raged ever since with great violence, though now partially abat-
ing. This disease, affecting the glands of the throat, also denudes 
the tongue, lips, and gums of all skin, creating putrid sores, and ren-
dering those parts extremely sensitive, so that the animal is unable to 
eat any but the softest food. Over the country we traversed there 
has been no rain this season, and, of course, nothing but the dead, 
dry, harsh grasses of the past year, and that even in the most limited 
quantity, and without nutriment. This grass, in the diseased condi-
tion of our horses, it seemed impossible for them to eat; hence the 
starvation and broken-clown condition of even the sound horses, and 
that so many of them are still alive is due solely to the intelligence, 
zeal, and fidelity to all their duties of the officers of my command. 
Under the circumstances, our marches have been very short for the 
past twelve days, averaging, perhaps, not more than twelve miles per 
day; indeed, on occasions, a part of this short march was performed 
in the night. No Indians, nor Indian signs, were seen during the 
whole scout, and I have no hesitation in declaring that every and all 
of the representations, made with so much particularity, of Indians 
being in large numbers on the Pecos river from the Hondo up to 
An ton Chico, are false in every particular. No Indians, in large 
numbers, have encamped on that river, for three clays at a time, with-
in the past three years. 
I am of opinion that all, or nearly all, of the horses reported as 
unserviceable could be preserved for future service to the government, 
if sent to Fort Union, and fed on bran for a month. The disease 
yields readily to treatment and proper food. Or many of those now 
through the disease may recover, if left in my camp, provided grain 
is furnished for them. There is no grass anywhere in the section of 
country passed over by us, nor have there been any rains to produce 
its growth; and I submit that grain at almost any price would be 
cheap, if, by its use for one month, the lives and services of ninety-six 
horses can be preserved. 
During my next scout at least one half of my command must be on 
foot, and I urgently request that I may be reinforced by another com-
pany of my regiment. It is true that I have nominally six companies; 
but, in numbers, my command scarcely exceeds three full companies . 
My command will move to Hatch's ranche to-morrow, where, I am 
imformed, there are about forty fanegas of corn; will remain there 
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three days, and will then proceed to my permanent camp, sixty-five 
miles east of Hatch's. 
Very respectfully, your obedient servant, 
C. F. RUFF, 
.B!laJor Regiment Mounted Riflemen, com' g. 
AssiSTANT ADJUTANT GENERAL, U. S. A., 
Department of New Mexico, Santa Fe. 
3. Ma;jor Ruff to Colonel Fauntleroy. 
HEADQUARTERS CAMANCHE EXPEDITION' 
Camp Jackson, Canadian River, N. M., July 3, 1850. 
STR: I have the honor to report that receiving about midnight of 
31st of May, the instructions of department commander, I left my main 
depot at Hatch's ranche, early on the morning of 1st June, with my 
command of companies A, 0, D, F, H, and K, regiment of mounted 
riflemen, taking all the subsistence) stores, and company clothing, for 
which I had transportation. I arrived at my present camp, about 
sixty miles east of Hatch's ranche, on 4th June, and here established 
my sub-depot. Leaving here one company, (H,) whose horses were in 
very thin condition, (having been almost without intermission actively 
employed in the field for nearly all of a year previous. I started on the 
8th June, with twenty days' subsistence, in a southwesterly direction, 
and struck the Pecos river, at the Bosque Redondo, about ninety miles 
from this camp. It had been represented with much particularity of 
detail) and those representations communicated to me from department 
headquarters, and various other sources, that the Indians were in large 
force at Bosque Redondo, and below on the Pecos river; all of which 
representations I found to be incorrect in every particular. I con-
tinued, however, down the Pecos, passing the Bosque Grande, until 
arriving within ten miles of the mouth of the Bonita, (on which Fort 
Stanton is situated,) I satisfied myself by a careful and most thorough 
examination that there had not been any considerable body of Indians 
encamped together on the Pecos river for as long as two days at a 
time, within the past tlw·ee years, and yet the numbers were represented 
to be from 6,000 to 12,000, congregated for the purpose of fighting or 
making a treaty. 
We could see no sign whatever of any Indians, excepting in two 
cases a party of from ten to fifteen, and that sign more than six weeks 
old. It is altogether impossible that there could have been one tenth 
of the Indians represented, without leaving those almost indelible signs 
of ''lodge pole trails,'' and other unmistakable evidences of an encamp-
ment, even for one night; and I have no doubt whatever that the 
representations were made by interested parties; men who live by 
trading with the Camanches, and who deprecate the loss of that trade, 
and the hostility of these Indians) more than they seek our friendship 
and protection; lying Mexicans, who never tell the truth, if a falsehood 
can possibly be made to answer that purpose. Turning back from the 
mouth of the Bonita, I followed the Pecos river up to within fifteen 
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miles of Hatch's ranche, renewed there the supply of provisions, and 
reached this camp on the 3d July, having marched about 405 miles. 
I had the honor to advise you by communication of 26th June of 
my arrival at Hatch's ranche, in which I stated the excessively weak 
condition of our animals, and the causes producing this extraordinary 
result in so short a time. The disease therein mentioned the "black 
tongue, has since almost entirely disappeared," and if we have the 
usual and seasonable rains of the country, within a very short time, 
and the consequent growth of grass, many of our animals may recover; 
but most of those that do, will scarcely be fit for any continuous active 
service during this summer, fall, or winter, certainly of no use what-
ever for this campaign. Many of the horses so affected (perhaps the 
most ofthem) are of those that came to New Mexico last fall, and who 
before being acclimated, were put into severe active service-a course 
aJways destructive of horse flesh) and which has impaired the efficiency 
of this command more than fifty per cent. 
I again call your attention to the fact of the numerical strength of 
my command, the companies of which do not average over fifty men, 
(about one half of their organization,) and to request again that I may 
be reinforced by another company of my regiment. In this connec-
tion I desire to mention that one or more of the companies of my 
command will, perhaps, before the close of the campaign be reduced 
by discharge to about one fourth of their organized strength, resulting 
from the practice of sending large bodies of recruits at intervals of 
from three to five years) instead of sending them each year, and thus 
preventing this wholesale discharge, and leaving entire companies 
inefficient. I have not bad, and am unable to procure any person as 
guide who has any knowledge of the country over which it is desirable 
my command should pass, nor any reliable map of the country; a 
want, which in connection with the most unusual dryness of the season, 
and the extreme scarcity of grass and water, embarrasses n1y opera-
tions exceedingly. If it is possible to procure me two reliable and 
efficient guides who know the country from the mouth of Utah creek 
to the Arkansas river, in a northeasterly course, I shall be much 
obliged, if they can be, and are sent to me. 
Very respectfully, your obedient servant, 
C. F. RUFF, 
lJfaJor Reg1'ment J,founted Riflemen, Commanding. 
AssiSTANT ADJUTANT GENERAL U.S. A., 
Department New lJfexico, Santa Fe, New Mexico. 
4. MaJor Nichols to Colonel Fauntleroy. 
ADJUTANT GENERAL's OFFICE, 
Washington, July 14, 1860. 
SIR: Your letter of May 20,1860, to the assistant adjutant general, 
at the headquarters of the Army, inclosing the report of Brevet Major 
0. L. Shepherd, third infantry, commanding at Fort Defiance, in re-
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lation to an attack made on that post by a large force of Navajo In-
dians on the 30th April last, has been forwarded to this office and laid 
before the Secretary of War, who has indorsed it as follows: 
"VVAR DEPARTMENT, July 9, 1860. 
"Active operations will be instituted against the Navajoes as soon as 
the necessary preparations can be made. A winter campaign with in-
fantry, if inaugurated with secrecy and prosecuted with vigor, will 
prove the shortest and most effectual plan of operations. However, 
it is not meant to restrict the discretion of the department commander·, 
except that his n1easures must not interrupt the summer campaign of 
the mounted troops against the Indians of the plains, and that none 
other than the regular troops under his command will be used. No 
volunteers will be employed. 
"J. B. FLOYD, 
'' Secretarv of Wa1·.'' 
I have the honor to be, sir, very respectfully, your obedient servant, 
W. A. NICHOLS, 
.Assistant .AdJutant General. 
Colonel T. T. FAUNTLEROY, 
First Dragoons, Com'g Dep't of New 1Wexico, 
Santa Fe, New JJfexico. 
5. Colonel Fauntleroy to General Scott. 
HEADQUARTERS DEPARTMENT OF NEW :MEXICO, 
Santa Fe, .August 5, 1860. 
CoLONEL: I have the honor to report, for the information of the 
General-in-Chief, that I have to-day heard of the arrival in this de-
partment of the troops from Utah, viz: Two companies second dra-
goons, the fifth and seventh infantry, and three cbi:npanies of the 
tenth infantry. 
Since my last report the Navajoes have continued to carry on active 
hostilities against the settlements near the borders ·of their country. 
On the 30th ultimo a band of them murdered people and seized 
stock within ten miles of this town, and were attacked on the 1st in-
stant by some Mexicans, at a point about forty-five miles from here. 
Ten of the attacking party were killed and wounded. They report 
an Indian loss of about twenty. 
Lieutenants Pegram and Wagner, with the only troops at hand, 
(twelve men of the rifles, serving as a guard for the public stores,) 
were sent immediately to the scene of this affair. 
They report that there were about twenty-five or thirty Indians in 
the band; that they were Navajoes, and, so far as could be ascertained, 
they carried off with them no stock except the horses they took from 
the Mexicans in the fight. 
From other sources I learned that they recrossed the Rio Grande 
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and returned to their country on the 2d instant, exulting at the suc-
cess of their expedition. 
The only troops at my disposal have been ordered into the field to 
punish and drive out these marauding parties, several of which are 
said to be on this side of the Rio Grande. 
I company of the rifles, and Captain Sykes and Lieutenant Stith, 
with their companies of infantry, arc already scouting the country 
about l\lanzana and Albuquerque, and Captain Duncan's company E, 
of the rifles, has been ordered from Fort Union to cooperate with 
them. 
By the arrival of the troops from Utah I hope to be enabled to take 
tho effectual measures with regard to this tribe which arc so manifestly 
necessary. 
I am, sir, very respectfully, your obedient servant, 
THOl\1AS T. FAUNTLEROY, 
Colonel First Drar.;oons, Com' g Department. 
Colonel L. THOMAS, A. A. G., 
Headquarters of the Army, New York, N. Y. 
6. Colonel Fauntleroy to General Scott. 
HEADQUARTERS, DEPART11ENT OF NEW MEXICO, 
Santa Fe, Augu8t 12, 1860. 
CoLO~EL: I have the honor to report for the information of the 
General-in-Chief that I have received frmn l\Iajor Ruff a report of his 
last scout down the Canadian in search of the hostile Comanches and 
Kiowas. 
On the 15th of July be came upon a camp of about sixty lodges, 
containing more than 300 Camanches. Unfortunately they had suffi-
cient notice of his approach to be ready for flight, and his horses were 
too much weakened by disease and want of foo<l to give him success in 
the chase which ensued. 
The whole results of the affair were the entire destruction of the 
camp, \'{hich was a permanent one, containing a la,tge amount of In-
dian property--as buffalo robes, guns, bows and arrows, ammunition, 
&c., and the loss of three of their warriors, who were killed in an 
attempt made by them to stampede his horses. 
sc,'eral <lays after he came up with a portion of the same band, but 
was unable to get within shot of them. 
l\.iajor J. S. Simonson, mounted riflemen, has been compelled to 
leave the department by reason of his broken health. 
And as I learn that l\fajor Ruff has suffered very severely from the 
arduous operations he has been conducting against the Camanches, 
an<l that he will be unfitted for immediate service in the field, I have 
directe<l him to proceed to li.,ort Union, and assume command of that 
P?st, and of the headquarters of the rifles, just vacated by l\1ajor 
Simonson. 
Brevet Lieutenant Colonel Porter will conduct the further operations 
of the Camanche and IGowa expedition, and I hope to render him such 
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assistance as will insure his success. With that view I have recom-
mended to him to move his depot closer into the settlements about the 
Pecos, to remain thereabouts until his horses are recruited. And as I 
have authorized about sixty remount horses to be sent down to him 
from Fort Union, I hope that in two or three weeks he will be able to 
resume active operations with at least 250 effective mounted men. 
By the last mail from Albuquerque, I learned from Major C. 0. 
Sibley that Lieutenant Stith, fifth infantry, commanding a detachment 
of company I, rifles, has surprised and attackeu one of the small bands 
ofNavajoes which have been marauding along the Rio Grande. He 
reports an Indian loss of four. 
The whole of the fifth infantry has arrived here. Two companies 
march to-morrow morning for---. The remainder of the regiment 
must remain here until their oxen have rested. The very great scarcity 
of corn and of grass everywhere over the department this season has 
occasioned much embarrassment. From this cause the movement of 
the Utah troops has been very greatly retarded; their oxen have died 
by scores. Between Taos and this place-a distance of nearly ninety 
miles-nearly fifty of those with the fifth infantry fell and perished on 
the road from exhaustion and want of food. 
The ox teams of the seventh infantry, now marching from Fort Gar-
land to this place, are said to be- in no better condition. 
1\1ajor Ruff reports the same want of rain and grass in the regions 
over which his column has been moving; and there is no doubt that 
his operations have been consequently much impeded. Out of 293 
horses with which he marched ten weeks ago, he now has 139 reported 
serviceable, and they are very weak. The scarcity of grain is every-
where so great that the poor people of the Territory are said to be in 
a starving condition. And until the new crop comes in there will be 
not only great embarrassment attending the military operations of the 
department, but much suffering amongst the inhabitants. 
Very respectfully, your obedient servant, 
T. T. FAUNTLEROY, 
Col. First D'ragoons, Com' g Department. 
Col. L. THOMAS, A. A. G., 
Headquarters of the Army, New Yorl~. 
7. Colonel Fauntleroy to General Scott. 
HEADQUARTERS, DEPARTMENT OF NEw 1\{Exrco, 
Santa Fe, August 26, 1860. 
CoLONEL: I have the honor to report, for the information of the 
General-in-Chief, that since my last report to him all of the fifth and 
seventh infantry have arrived at these headquarters, and moved on to 
their respective posts. 
These two regiments are in a very efficient state. The troops are in 
:fine health, and in most admirable discipline. Their ox transporta-
tion was entirely broken down, and caused much delay and trouble on 
their march. 
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In consequence of the condition of our relation with the Navajoes, 
I have found it necessary to depart temporarily from the dispositions 
of troops of this department laid down in General Orders No. 6, head-
quarters of the Army, 1860. 
I have detained from their destined posts in Arizona six companies 
of the seventh infantry. I have moved up towards Fort Defiance nine 
companies of the fifth infantry, and I have organized an expedition 
against the Navajoes. The force which will invade their country will 
consist of six companies of cavalry, nine companies of infantry, and 
about sixty spies and guides. 
Brevet Lieutenant Colonel Canby has been selected to command 
these troops. He will move at once from Fort Garland, via Abiquiri, 
to Fort Defiance. Captain McLaws, seventh infantry, will move from 
Fort Craig, through the Navajo country, to Fort Defiance. At Fort 
Defiance, Colonel Canby will organize three columns, which will pene-
trate the Navajo country in such directions as he may order. He will 
command one of these columns; Brevet J\1ajor Sibley, second dragoons, 
will command another, and Brevet J\1ajor Gatlin; seventh infantry, 
had been selected for the command of the third, but I shall not now 
be able to have his services for this important duty, as he has been 
appointed a member of a court-martial by orders from Washington 
city. 
All of these troops will probably be in the field by October 1, 
and I hope to be able to withdraw them after an effective campaign by 
November 15. 
The climate of the Navajo country is so inclement that field opera-
tions cannot be conducted there later than ~ovember, without very 
great suffering to the troops and heavy expense. It is therefore my 
purpose to inflict as much injury on this people as I can during this 
fall, and to prepare during the winter and spring for a more decisive 
war upon them next season should it be necessary. 
In the meantime I shall establish the troops where they can best 
defend the settlements, and where the men and horses can be most 
advantageously maintained. 
I have ordered Lieutenant Colonel Morrison, with the headquarters 
and two companies of the seventh infantry, to take post "near the 
mines of Arizona.'' 
I have ordered Major Lynde, with two companies of the seventh 
infantry, to take post near the copper mines of the Mimbres. 
I respectfully ask that the post to be established by J\1ajor Lynde in -
that vicinity may be named Fort Floyd. 
I am, colonel, very respectfully, your obedient servant, 
THOJ\1AS T. FAUNTLEROY, 
Colonel First Dragoons, commanding department. 
Colonel L. THOMAs, A. A. G., 
Headquarters of the Army, New Ym·k. 
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8. Colonel Fauntleroy to GeneTal Scott. 
HEADQUARTERS, DEPARTMENT OF NEW MEXICO) 
Santa Fe, September 9, 1860. 
CoLONEL: I have the honor to report for the information of the Gen-
eral-in-Chief, that active operations against the Navajoes will com-
mence at once. 
Lieutenant Colonel E. R. S. Canby, tenth infantry, has already left 
Fort Garland on his march to Fort Defiance, in command of one com-
pany of cavalry and one of infantry. At Abiquiri he will be joined 
by a force of Utah Indians, as spies and guides. 
:Major H. H. Sibley, second dragoons, left here on yesterday, and 
on the 12th instant expects to leave Albuquerque in command of four 
companies of cavalry, one of infantry, and twenty spies and guides, 
under Bias Lucero. He will endeavor to reach the planting grounds 
of the Navajoes, about the Tunicha valley, before they have gathered 
their crops. 
Captain Lafayette Jl1cLaws, seventh infantry) will leave Fort Craig 
to-morrow, in command of one company of cavalry, two companies of 
infantry, and spies and guides. He will move in the direction of 
Luni) where it is believed the Navajoes have their families and much 
of their stock. 
About the 1st of October these columns are ordered to rendezvous 
at Fort Defiance, where they will be reinforced by five companies of 
infantry) and where Colonel Canby will reorganize them for further 
operations. 
It is my hope, by these early movements, to be able to seize and 
destroy the crops of the Navajoes, and to surprise them while in their 
planting grounds, as the idea has gotten out that operations will not 
commence before the 1st of October, and then only from Fort Defiance. 
The superintendent of Indian affairs for this Territory has con-
·sentecl for the Ute Indians, under command of Agents Carson and 
Pfeiffer, to cooperate with the troops on this campaign. They have 
been at war with the N avajoes for some time back, know the country 
better than any other people do, and will probably be very efficient as 
spies and guides, and especially useful in hunting out and securing 
the stock of the enemy. It is probable that several hundred of these 
warriors will leave Abiquiri about the same time that Colonel Canby 
will. 
I am in hopes, in view of the above facts, that I shall be able to 
terminate the campaign before the cold weather sets in. 
The unfortunate relations which have rendered these operations nec-
essary, and which will probably occasion much suffering to all con-
cerned in them, may be justly attributed in part to a system of retal-
iatory and predatory incursions, which has been carried on by the 
people of this Territory against the Navajoes for some time past, and 
which has been sanctioned by the territorial governor. I anticipate 
trouble and embarrassment from a similar cause in the campaign which 
has just commenced, for companies of volunteers are organizing and 
arming in many parts of the Territory with the avowed purpose of 
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invading the Navajo country; and as you can well understand, the 
plans of the officers whom I have selected to conduct the operations 
against these Indians are likely to be disconcerted in consequence. I 
have not been able to prevent this, notwithstanding it is well known 
that the regular force at my disposal since the arrival of the troops 
from Utah, is amply sufficient for all the military requirements of the 
Tenitory. 
The Kiowa and Camanche expedition, under command of Lieuten-
ant Colonel Andrew Porter, of the Rifles, marched on yesterday upon 
another scout. Since assuming command of that column, Colonel 
PortQr has been very energetic in refitting it, and he has strong hopes 
of finding and punishing the Camanches, whose present position he 
thinks he knows and can reach. His horses fit for active service will 
be about 250. Unless otherwise ordered, it is my purpose to suspend 
the further operations of this column after its return from the present 
scout. 
Very respectfully, your obedient servant, 
THOMAST.FAUNTLEROY, 
Colonel First Dragoons, Com' g Dep' t. 
CoLONEL L. TnoMAS, A. A. G._, 
Headquarters of the Army, New :York, N. Y. 
INDORSEMENT BY THE GENERAL-IN -CHIEF. 
HEADQUARTERS OF THE ARMY, October 1, 1860. 
Respectfully forwarded by direction of the General-in-Chief, who 
begs particularly to invite the attention of the Secretary of War to 
the evil effects anticipated by Colonel Fauntleroy from the raising of 
volunteers in many parts of the Territory of New Mexico, with the 
avowed purpose of invading the Navajo country, notwithstanding 
the fact that the regular force at his command is amply sufficient for 
all military requirements. 
H. L. SCOTT, 
Lieut. Col. and Aiel-de-Camp, A. A. A. G. 
9. Colonel Fauntleroy to General Scott. 
HEADQUARTERS DEPARTMENT OF NEW MEXICO, 
Santa Fe, September 30, 1860. 
CoLONEL: I have the honor to inclose herewith a report of Brevet 
Major N. B. Rossell, fifth infantry, of the ineffectual attempt made by 
the Navajoes on the 18th instant to drive off the mule herd of Fort 
Fauntleroy. 
rrhe precautions taken to guard this herd, and the excellent conduct 
of the guard and herders, appear to merit the decided approbation 
which I have expressed to Major Rossell. 
A short time before this occurrence the N avajoes succeeded in 
VoL. n--5 
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driving off a herd of eighty mules from tho same point. They were 
tho property of a private citizen, and were at tho time guarded by 
Mexican herders. 
On the 21st the column of Brevet Major H. H. Sibley, second dragoons, 
consisting of four companies of cavalry (viz., one of second dragoons and 
th_ree of mounted rifles) a.nd fifty men of the seventh infantry, arrived at 
Fort Fauntleroy. l\1ajor Sibley reports his command to be in fine 
order. He had good information that the depredating N avajocs were 
concentrated in force about tho Chusca valley. He, therefore, in-
tended to leave Fort Fauntleroy late on the evening of tho 22d, make 
a night march, and attack the Indians on the 23d. Time enough has 
not yet elapsed for Inc to ascertain the success of this enterprise; but 
I have every reason to hope for the best possible results, for his com-
mand is in most efficient condition. 
I have heard nothing from the column which left Abiquiri on the 
19th instant under command of Lieutenant Colonel E. R. S. Canby, 
tenth infantry. He had under him, as spies and guides, eighty Utah 
Indians. A large force of these warriors, under Indian Agent Pfeiffer, 
left Al>iquiri about the same time. It was their hope to intercept the 
N av8joes in the effort they will make to drive their flocks and herds 
beyond the reach of the troops. 
I have received no report yet from Captain L. JUcLaws, seventh in-
fantry, who left Fort Craig on the lOth instant. 
Lieut. Colonel A. Porter, mounted rifles, in command of tho Ca-
manche expedition, loft Fort Union on a scout on tho morning of tho 
8th instant. Since assuming command of this column (now two hun-
dred and fifty strong) Colonel Porter has been very energetic in refit-
ting it. His horses arc reported to be in good working order, not-
withstanding the severe epidemic which had so weakened them in 
June. His guides are said to be excellent. Old Leroux is his chief 
guide, and he was confident that he would be able to find the Caman-
ches. I have received no report from him since he left Fort Union. 
In each of these four columns I have the satisfaction of believing 
there are as good officers and troops as ever took the field, and I feel 
great confidence in the zeal and the ability of the several commanders. 
Therefore, I have intrusted the largest possible freedom of action to 
each of them) and have confined myself to insuring to them every 
possible facility for success. 
The result of Indian wars have always been uncertain; but I have 
good reason to hope that my next report to you will be satisfactory. 
I am, sir, very respectfully, your obedient servant, 
THOMAST.FAUNTLERO~ 
Colonel First Dragoons, Com' g Dept. 
Colonel L. THOMAS, A. A. G., 
Headquarters of the Army, New York. 
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9 a. 
HEADQUARTERs, FoRT FauNTLEROY, NEw :MExrco, 
September 19, 1860. 
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SrR: I write for the information of the department commander, that 
yesterday, between three and four o'clock, p. m., a band of Indians 
(Navajocs I presume) made a desperate attempt to run off our mule 
herd. rrhe circumstances are as follows: Our mules and oxen were 
grazing about a mile from camp, the oxen fortunately below the mules, 
that is, nea•rer the mouth of the canon that leads to the Fort Defiance 
roAd. The mules were under a guard of one sergeant and seven team-
sters, mounted on mules and armed with revolvers, ten teamsters on 
foot, armed with muskets; and three pickets of three men each; with 
muskets, were stationed at different points around the herd; four 
mounted herders with the oxen. Thus making a force of thirty-one men 
over the herds. The In<lians, in a body of about twenty, came down 
a ravine under cover of some cedar trees. They made no noise, until 
discovered by a sentinel at one of the pickets, who fired at them; they 
then gave their customary yells, and charged through our men on foot, 
and dashed into the herd. 
The men on foot fired at them, and our mounted men met them in the 
most gallant manner, and quite a sharp skirmish took place. Our mule 
herd was taken and retaken two or three times. Once the Indians got 
them under way; but our beef herders turned our cattle towards camp, 
aml this saved most of our mules. The Indians at one time attempted 
to get out of the fight, but were prevented by one of the pickets. They 
were then reinforced by a party from the hills, making their force at 
least thirty, and dashed in again. On the first alarm I sent Lieutenant 
Brotherton with I-I company, to try and. head them off. Several officers 
and a number of men rushed out without orders; but they were too 
fast for us, and escaped. We chased them between two and three 
miles, but could not overtake them. A small party of men that I had 
quarrying stone cut in ahead of the Indians, and turned back about 
fifteen mules, and gave the Indians several shots, one of which, I 
think, was fatal, as it knocked an Indian off his horse. His friends 
carried him off, however. It is my opinion, and that of most of the 
officers and men, that several of the Indians were badly wounded, as 
the fight was very close with the mounted men, hand to hand. The 
Indians were said to be tied on their horses, and this is the reason we 
did not get any of them. vVe got one rifle) a blanket) and medicine 
bag or pouch. Our loss is as follows: Sergeant Depew, of 0 company, 
ancl Private Hewson, of I-I company, severely wounded with arrows; 
Privates Snyder and Wood, of 0, and Private Kaufman, of I-I company, 
slightly wounded with arrows; six mules carried off by Indians; five 
mules wounded with arrows; one killed and one wounded with ball; 
one ox and one cow wounded with ball; and a dog, belonging to 
Lieutenant Bristol, who ran barking into the herd, was wounded with 
an arrow. 
The handsome manner in which our mounted herders behaved can 
be seen from the fact that but eight of our mule herders were mounted, 
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and of this number five were wounded. These Indians watch us con-
stantly; and being aware that we have no horses, make these attempts 
upon us, which, if we had mounted men, they would not dare to do, 
or if they did, we could punish them. If we had had twenty well-
mounted men yesterday, I think we could have got back our six mules 
and killed a good many of the Indians. Their force was estimated by 
some as high as sixty; but I think it about thirty. These Indians 
passed within 300 or 400 yards of a party of thirty men that I had 
cutting pickets; but unfortunately they did not discover them. 
Very respectfully, your obedient servant, 
N. B. ROSSELL, 
Brevet li!IaJor and Captain Fifth Infantry, corn' g. 
Captain D. H. MAURY, 
Assist. AdJ. Gen., Dep't of New JJ!lexico, Santa Fe, N. JJ!f. 
10. Colonel Cooper to Colonel FauntleToy. 
ADJUTANT GENERAL'S OFFICE, 
Washington, October 29, 1860. 
SIR: I am directed by the Secretary of War to say, in reply to your 
communication of September 9, 1860, that 
"It is hoped the present campaign against the N avajoes will have a 
good result; but the department takes a different view from Colonel 
Fauntleroy in regard to further operations against the tribe, in the 
event of a failure of those which he is now conducting to bring them 
under subjection. A winter campaign would, undoubtedly, be attended 
with some inconvenience; but, at the same time, it affords the most 
effectual and prompt means of attaining the object. The troops, by 
being better clothed, can better bear the exposure of winter operations 
than the Indians, and in a vigorous and persevering pursuit, must 
overtake and punish them. 
"The details of a plan of winter operations must depend too much 
on circumstances to be regulated with any certainty at this distance, 
or even for such a plan to be absolutely enjoined; but certain general 
rules may be laid down with a view to it. The troops should move 
with the least possible encumbrance, either of personal equipment, or 
means of transportation; they should, therefore, be composed princi-
pally, if not exclusively, of infantry, (with a small, but efficient, corps 
of spies and guides,) as being more easily subsisted, and hence requir-
ing less means of transportation, and this item should be further 
reduced, as far as possible, by the labor of the troops; they should be 
divided into as small bodies as may be consistent with the requisite 
strength; they should be prepared and put into the field with absolute 
secrecy; should pursue their object with energy and perseverance, 
and, if possible, with a previous knowledge of the location of the 
Indians. 
"The department attaches importance to the manner in which war 
should be carried on against these Indians. Both humanity and 
policy dictate that all efforts should have for their object to inspire 
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them with fear, by a few decisive blows for the destruction of life; and 
not to impoverish them, by wantonly destroying their flocks and herds. 
The latter course must inevitably convert the whole tribe into robbers, 
and leave no hope of relief from their depredations, except by their 
extermination-an alternative which the government desires to avoid. 
Their horses might be captured; but, until other means fail, their 
flocks should not be disturbed, except so far as they can be used for 
tho subsistence of the troops during the campaign. It would be well 
to observe the same rule with regard to their crops. The tribr. once 
subjugated, it is fair to presume that a just and firm course towards 
them will render them permanently peaceable, and incite them to 
ci vi] izcd pursuits. 
"'l'hc department sees, with regret, the reports of a contemplated 
organization of volunteers to enter the Navajo country. The troops 
in tho department are now sufficient to make such a resort entirely 
unnecessary, and it must be discountenanced and prevented. Instruc-
tions will go from the State Department to the governor of the Terri-
tory to that effect. If, nevertheless, armed bands should persist in 
. invading the Navajoes, the department commander will take efficient, 
bnt quiet means, to dissuade them from it; he will afford them no 
support or assistance ot any description; and if they come to posts, or 
in the vicinity of bodies of troops, within the Indian country, they 
will be deprived of their booty and sent out. These measures must 
be executed with decision, but without clamor or harshness ; and 
they should not divert the troops from their operations against the 
Indians.'' 
I am, sir, very respectfully, your obedient servant, 
S. COOPER, 
Adfutant General. 
Col. J. J. FAUNTLEROY, FiTst Reg't U. S. Dragoons, 
Commanding Department of New JJfexico, Santa Fe. 
IV. 
AFFAIRS IN THE DEPARTMENT OF UTAH. 
1. Colonel Smith to General Scott, May 5, 1860. 
1 a,. From Governor Cumming, April12. 
1 b. To same, April 23. 
1 c. From same, April 23. 
2. Same to same, May 26. 
3. Same to same, J nne 5. 
4. Major Townsend to Colonel Smith, J nne 18. 
5. Colonel Smith to General Scott, June 19. 
G. Governor Cumming to Mr. Floyd, July 26. 
7. Colonel Smith to General Scott, August 14. 
8. Colonel Cook to General Scott, August 29. 
9. Same to same, October 10. 
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HEADQUARTERS, DEPAH,T.MENT OF UTAIT, 
Camp Floyd, U. T., JJiay 5, 1860. 
Sir : I inclose copies of a correspondence between the governor of 
Utah and myself, in relation to the temper of the Indians on the 
northern or Humboldt route. I have no doubt, from another source, 
that the Indians, Bannocks principally, intend to plunder every train 
that passes over the road this summer in this department. As soon 
as the troops leave it for New Mexico, I contemplate sending out the 
three companies of dragoons at Camp Floyd, to patrol the northern 
road all summer to afford protection to emigrants. 
I am, sir, with great respect, your obedient servant, 
C. F. SMITH, 
L rieut. Col. Tenth InfantTy) Bvt. Col. U. S. A., Corn'g. 
The AssiSTANT ADJUTANT GENERAL, 
Headq~tarters of the Arrmy, New York City, N. Y. 
1 a. 
ExECUTIVE OFFICE, GREAT SALT LAKE CITY, 
Aprrill2, 1860. 
SIR: A large number of persons are preparing to emigrate from this 
Territory by the northern or Humboldt route. They will assemble 
near Bear river about the 1st of May. You are probably aware that 
threats against all emigrants on the route have been made by certain 
bands of Indians encamped at Box Elder, Bear river, &c. 
If it be your intention to station a command in that region, you will 
please communicate to me such information as -vvill enable me to allay 
the fears of the emigrants by giving public notice of the fact. 
I am, sir, respectfully, 
A. CUMMING) 
Governor Utah Terrritory. 
Brevet Col. C. F. SMITH, Lieut. Col. Tenth Irifantry, 
Corn' g Dep' t of Utah, Camp Floyd. 
1 b. 
HEADQUARTERS, DEPARTMENT OF UTAH, 
Camp Floyd, U. T. April 24, 1860. 
SIR: I have the honor to acknowledge the receipt of your excel-
lency's communication of the 12th instant, requesting to knovv my 
intention in regard to sending troops on the Humboldt or northern 
road this summer for the protection of emigrants against Indian 
aggression. 
It is my intention to send a mounted force on that road for the pur-
pose to which you allude, as soon as the season and other circumstances 
will permit; although, owing to the removal of the greater part of the 
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troops now in this Territory, under recent orders from the War De-
partment, the strength of that force will be far short of what my 
immediate predecessor in command of this department intended to 
send. It is probable that the troops intended for this service will leave 
here-say from the 25th proximo to the 1st of J unc. 
It is possible, however, that the officer appointed to the command 
of this department) whose arrival may be expected in no great length 
of time, may make other arrangements than those contemplated by me. 
vVith great respect, I have the honor to be your excellency's obedient 
servant, 
C. F. SMITH, 
Lie~tt. Col. Tenth Infantry, Bvt. Col. U. S. A., Com' g. 
The GoVERNOR OF UTAH TERRITORY, 
Great Salt Lake City, U. T. 
1 c. 
EXECUTIVE OFFICE, GREAT SALT LAKE CITY, 
April 23, 1860. 
Sm: I inclose two letters upon the subject of Indian hostilities. 
They were received by me since my note to you dated April 12. I 
am satisfied that the statements of these parties upon this subject may 
be relied upon. 
Respectfully, 
A. CUMMING, 
Governor of Utah. 
Brevet Col. 0. F. SMITII, Lieut. Col. Tenth Infantry, 
Com' g Army of Utah, Camp JJ'loyd, U. T. 
BRIGHAM CITY, Box ELDER CouNTY, 
Aprill7, 1860. 
HoNORED SIR: vVe and a few of the citizens residing north have sold 
out our homes with the intention of going to California. Now como 
the Indians, and threaten to kill every man that travels the road. 
Two gentlemen have just returned from Bear river. They told me 
that they were on government business, and the Indians refused to let 
them go on. They threaten to kill every man between here and the 
vVeber. They also have sent word to this settlement that they are 
ready to fight the soldiers or Mormons, and have sent off their women 
and children, and are making all preparations they can for a fight. 
These Indians number about forty men, now camped on Bear river. 
There is also a band of Indians, camped on or about the Goose Creek 
mountains, waiting for the emigration, so that they can kill and rob, 
and therefore) sir, we humbly beg protection. 
Your humble servants, 
His Excellency Governor CuMMING. 
S. HODGKINBON, 
W. J. SAUNDERS. 
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HAYSVILLE, Aprill9, 1860. 
DEAR SrR: At a meeting of a few of the citizens of this place, the 
following preamble and resolutions were unanimously adopted: 
Whereas some twenty or twenty-five families residing in this place, 
and as we hear a number fi·om other places are intending to emigrate 
to California; and whereas we deem it unsafe on account of the hos-
tility of the Indians on the route-
Resolved, That we petition his excellency the governor to call upon 
the commander of the Army for an escort of soldiers sufficient to pro-
tect our lives and property. 
Resolved, That we will be in readiness to start from Bear River 
ferry by the lOth day of ])1ay next. 
Resolved, 'l1hat the proceedings of this meeting be signed by the 
chairman and secretary, and prcsen ted to the governor. 




His Excellency Governor A. CuMMING. 
2. Colonel Smith to General Scott. 
HEADQUARTERS, DEPARTMENT OF DTAII, 
Camp Floyd, U. T., JJfay 26, 1860. 
SrR: I report, for the confirmation of the General-in-Chief, the fol-
lowing: The pony express from California which was clue at 9 o'clock, 
a. m., on the 22d instant, did not reach here until 2 o'clock, p. m., 
yesterday. It brought to the agent here the papers copied below, 
marked A, B, and C. 
:My Special Orders No. 78 and 79, dated on the 25th and 26th in-
stants, with the special instructions given to the officers in command, 
are copied below, mar ked D, E, F, and G. 
])1y Special Orders No. 76, dated. on the 20th instant, which will 
reach the headquarters of the Army by mail, will show that I had no 
other mounted force available for this state of things than the light 
battery, acting as cavalry. 
When the second dragoons and light company B have left Camp 
Floyd, I shall not be able to make any further detachments, for the 
four companies of infantry, two of the tenth and two of the fourth 
artillery, acting as infantry, are barely sufficient to guard the very 
brge supply of public stores at the post. The guard service at present 
is very hard on the men. 
I am, sir, with great respect, your obedient servant, 
C. F. SMITH, 
Lieut. Col. Tenth Infantry, Bvt. Ool. U.S. A., Com'g 
The AssiSTANT ADJUTANT GENERAL, 
Headquarters of the Army, New York City, N. Y. 
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2 a. 
GREAT EXCITEMENT. 
MAY 23, 1860. 
James Oulclcart was killed and Simpson's park burnt on Sunday 
last. Yesterday morning at 10 o'clock Ralph Lazun and Jeremiah 
Applega were killed at Dry creek, and everything taken. Roberts' 
creek is deserted. 
JOHN FISHER. 
Place unknown, but supposed to be about 350 miles west of Camp 
Floyd. 
2 b. 
SAND SPRING STATION, 
May 17, 1860. 
DEAR Gus: Having an opportunity to forward you a letter through 
the kindness of Mr. Forney, I concluded to do so, although the express 
does not pass here until the 20th. If no had luck by that time, I will 
make Smith's creek. I started the 7th of the month, and have turned 
back twice, on account of Indian affairs. My first party backed out; 
now I have eight men with me and twelve head of horses. I am driving 
two in the ambulance that I paid $1,000 for, the finest team in the 
Territory, and am making the best time I can. 
In haste, your brother, 
A. C. PLUM~1ER. 
Place not known; supposed to be near 500 miles west of Camp Floyd. 
2 c. 
[Extract from the Sacramento Union of the 15th of May, 1860.1 
TI-IE CARSON VALLEY MASSACRE-FURTHER DETAILS. 
We give below some further particulars in relation to the late mas-
sacre, and also in reference to the material aid which is being furnished 
in this State. It is very difficult to obtain from Virginia City, such 
is the uncertainty prevailing there in regard to the details of the fight, 
a definite account of the killed and wounded. 
We learn that \V. T. Anderson, of Nevada, is safe. A dispatch 
from John Leatch, at Virginia City, to E. E. Eyre, at noon, yester-
day, stated that there are no hopes of P. N. Snowdenjr., living. 
A dispatch from Carson City, from Henry Lee, at noon, yesterday, 
says, "that all was quiet up to that time." "vVe expect," says he, 
"an attack before arms arrive." 
A telegraph received yesterday, states that WilliamS. Arrington 
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a resident of Yolo county was killed, and that John Ten brock and L. 
Spurr, also residents of Yolo, were safe. 
John Nngent telegraphed from Virginia City, last evening, that 
young Baldwin was safe, and in Virginia City. 
L. R. Richardson telegraphed from Placerville that the arms and 
ammunition which started from Sacramento Sunday, left Placerville, 
at eleven o'clock, a.m., yesterday, with an escort of 100 men. The 
arms and ammunition wore placed on pack mules. E. J. Sanders sent 
for additional ammunition. 
Captain Van Hagan and his company left Nevada at two o'clock 
yesterday morning . 
J.P. Hoven, acting adjutant general, sent a dispatch yesterday from 
Benicia to General Curtis, stating that he was off with 500 stand of 
arms and necessary ammunition, and requesting that means of trans-
portation be provided. 
Thl.'ee companies of United States troops, numbering IGO men, left 
San Francisco, last evening on the boat for Sacramento, and Alexander 
1\f. Hayden of vVolls, Fargo & Co. here, was telegraphed to make a 
contract with the Sacramento Railroad Company for their transporta-
tion, as early as eight o'clock, a. m. rrhe same in substance has been 
transmitted to General N. J . Curtis . It is understood that the men 
are to be forwarded to Placerville this morning. 
A dispatch has been received by J. 1\l. Coffrolk, of this city, from 
John N. Treanor, and in accordance with our supposition yesterday, 
he says, "he is alive and well." 
Another dispatch says, that Dr. Fregarden and Major Ormsl)y are 
really killed. 
General Curtis received last evening the following dispatch from 
Governor Downey. 
SAN FRANcisco, JJJay 13, 5.25, p. m. 
ToN. J. Curtis, or J. Price. I am coming up to-night. No State 
troops; men are not needed. Do nothing until I arrive. 
DOWNEY. 
The "Bee" of last evening has the following dispatch, dated at 
Carson City, May 14th, and bringing its intelligence up to two 
o'clock. 
The reports of yesterday are confirmed. At least sixty or seventy 
must have been killed. The force which left Downinville on the Honey 
Lake route, it is feared will be cut off. Captain Joe, of the Was hoe 
tribe, has come and surrendered nine guns to Captain Proctor, which 
is evidence that he desires peace, this will subject the Washoe to the 
bitterest treatment of the Pah-utes and Shoshonees . 
Carson City and Virginia are not generally considered in danger of 
an attack. All the parties outside are pouring into the town and 
settlement, so as to concentrate their strength . 
No arms or ammunition have yet arrived, although a large quantity 
of both is needed. 
The Indians are gathering a great force, and are determined to clean 
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the whites out of this country. The Pit River Indians are supposed 
to be with them, and the rumor that the Salt Lake bands are with 
them is also confirmed. · 
Mr. Wasson and others have gone to Long valley to warn inhabit-
ants there. Couriers have been sent to all directions for like pur-
poses, and to watch the Indians. 
Arrington, who was brought in wounded yesterday, died last night. 
Seventeen of the party are known to be in the mountains, and are ex-
IJectecl home. Ben Holladay's dispatch from Mr. C. :Th1arley, his agent, 
says "that sixty men have been killed." 
A dispatch from young Baldwin to his father, dated at Virginia City 
last evening, says: ''I have arrived here in safety, but had a narrow 
escape. I saw Meredith die. I lost my mule, and dodged the In-
dians until night, when we started for camp." 
A dispatch fi·om Dr. Bell says ('that young Baldwin merely re-
·eeived a contusion from a ball over the region of the heart. No 
danger.'' 
A dispatch from T. D. Johns to N. Green Curtis, dated Virginia 
City, at 10 o'clock last evening, says: 
"w·l!. have men enough for any emergency. Arms only are wanted 
for the present. Two companies of volunteers and three of regulars 
are enough for this point. Every possible precaution has been taken, 
and there are 800 stand of arms on different routes for here, and all 
will be on within four days. Indians are near at this time." 
There was a great stir all day yesterday in military circles. The 
ranks of the organized companies, the Sutter Rifles, commanded by 
Captain E. E. Eyre, and the City Guard, by Captain Joseph Howell, 
having been thinned by the vVashoe fever, rolls were opened for vol-
unteers to fill the rank and file. Both companies before noon were 
announced as full, and the old and new members hold themselves 
ready at any moment to march as volunteers. 
Sutter Rifles-E. E. Eyre, captain commanding; C. J. Terbert, first 
lieutenant; John Rosenbacher, second lieutenant; J. C. Poeenan) 
orderly sergeant; and twenty-four privates, here and in Virginia City, 
volunteered; John H. Lewis, J. A. Jackson, T. S. Harris, C. F. 
Fairfax, and forty-five others-making in all eighty-one members, 
rank and file. 
City Guard.-rrhe roll of this company is full, and the following 
officers are in command: Captain, Joseph Howell ; First Lieutenant, 
L. Powers; Second Lieutenant, S. P. Ford; Brevet Second Lieutenant, 
C. H. Cummings; Orderly Sergeant, H. A. Burnett; Second Sergeant, 
S. B. Vanderburgh ; Third Sergeant, H. W. Braggs ; Fourth Sergeant, 
C. E. Warner; Quartermaster Se1;geant, W. C. Budd; First Corporal, 
John Slosarn; Second Corporal, H. L. Sanders; Third Corporal, A. 
R. Vandeven; Fourth Corporal, vV. A. Starr, and about seventy-five 
privates, regulars, and volunteers. 
If the emergency arrives, and the people of Virginia City should be 
reported as in danger of being massacred, a volunteer force of over 
1,000 men would, without difficulty or delay, be raised in Sacramento. 
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LATEST DISPATCH FROM CARSON VALLEY-PARTICULARS OF TIIE FIGHT. 
VIRGINIA CITY, JJ!Icty 14, 1860. 
There were 106 men engaged in the battle-eighty under Ormsby 
and twenty-six under JYicDonalcl. They followed the Indian trail from 
Williams's station, Carson river, to the Truckee, and down the 
Truckee through the PasH to within four miles of Pyramid lake. They 
attacked the Indians and broke their lines, but were forced back to the 
river, though they charged them again and again. Some whites fled 
at the first fire. 
There were 500 Indians well mounted and armed with rifles. The 
whites then retreated and forced the Pass; many were killed on the 
retreat; they scattered in the mountains, completely routed. The 
baggage, mules, provisions, and arms were mostly lost. Stragglers 
are coming in ever since. Eighty-two names of those engaged are 
known. Not half as many are killed as thought at first. We have 
no returns as yet from the Silver City and Genoa companies. A full 
dispatch, with n::tmes of the killed, saved, and missing, will be sent 
to-morrow. J\1uch excitement prevails all through the Territory ; at 
Carson, Genoa, the Black Rock county, Honey Lake valley, &c. All 
ranchmen, miners, and others, outsiders, are removing to the towns. 
Some settlements have fears of an attack, but we do not anticipate any 
here. 
The Shoshonees, (Snakes,) Creek, Pit river, and Pah-ute Indians are 
the tribes supposed to have been engaged in the fight. 
Parties have been out in the mountains all day, in hopes of meeting 
those who may have escaped. 
A great feeling of relief is felt at the prospect of speedy assistance 
from California. 
The following dispatch was telegraphed to the Sacramento executive 
committee by W. F. Anderson: 
"VIRGINIA CITY, JJlay 14, 18GO. 
'(We cannot give the killed. Ormsby) J\1eredith, and Kelly are 
known to have been killed. The missing now are about twenty-five-
hope some will be saved. Baldwin's brave boy came in to-clay unhurt. 
We have no arms to go out, or even for defense. We are apprehen-
sive of an attack, but have no information. All the people have 
gathered into the towns. We have at least 1,500 men at this place. 
Johns informed me that eight hundred stand of arms are on the way, 
and one hundred and fifty regulars of the Army at Sacramento; with 
them we have men enough, if we have proper arms. rrhere is no 
danger of parties to our relief being interrupted by the route. The 
Indians are about Pyramid lake and the Truckee. Whatever is clone 
should be done quickly. If the Indians knew our condition we should 
doubtless be attacked at once. Will send to-morrow. 
"W. F. ANDERSON." 
\ 
Special Orders, No. 78.] 
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2 d. 
HEADQUARTERS DEPARTMENT OF UTAII, 
Camp Floyd, U. T., JJiay 23, 18GO. 
77 
Information, though not official, yet reliable in character, has been 
received at these headquarters that an Indian outbreak has occurred 
between this point and Carson valley, and that depredations, murders, 
and other outrages have been committed, both upon emigrants and the 
mail stations, and the mail riders murdered. Light company D, 4th 
artillery, will be immediately prepared to proceed against these In-
dians, (Shoshonees, (Snake,) Pah-utes, and Pit Rivers,) to prevent 
further hostilities. It will be armed and equipped as cavalry-Colt's 
revolvers and Harper's Ferry rifles, caliber 58, without sabers. Of 
this company twenty men and a proper proportion of non-commis-
sioned officers, under Lieutenant Weed, 4th artillery, will start as 
early as possible to-morrow morning, moving on the mail route to 
Genoa. 
The chief of the subsistence department. will furnish the detachment 
with rations for twenty-one days. 
The deputy guartermaster general will provide a wagon to accom-
pany this detachment, and with forage for contingencies. 
Ordnance.-One hundred and fifty rounds of ammunition per man 
for each arm will be furnished by the ordnance department. 
Ne tents will be taken by this detachment, and as little camp equi-
page as vossible. The clothing for the march will be carried in the 
valise of the soldiers. 
Special instructions will be furnished the commanding officer of the 
detachment, and orders will be given hereafter for the movement of 
the remainder of the company. 
An agent for the express company (Mr. Egan) will accompany this 
detachment as guide and interpreter. 
By order of Brevet Colonel 0. F. Smith : 
L. A. WILLIAl\fS, 
Aid-de-Camp and Act. Assi8t. AdJ. Gen. 
2 e. 
HEADQUARTERS, DEPARTMENT OF UTAII, 
Camp Floyd, U. T., JJ.fay 25, 1860. 
SrR: The object of detaching you from your company is, that you 
may move as rapidly as possible to the scene of the late Indian depre-
dations, and prevent further outrages that may be contemplated. You 
will, on your arrival in the vicinity of Ruby valley, establish a depot, 
and await the arrival of the remainder of your company under its 
present commanding officer. A.s stated in the order, these Indians are 
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supposed to be Shoshonees, (Snake,) Pah-utes, and Pit River Indians. 
It is desirable that these should be specially chastised, and tha,t you 
direct your exertions to capture or kill those connected with the late 
depredations. 
:Mr. Egan, the guide who accompanies you, is well acquainted with 
the Indians in the vicinity of your destination. There are some of the 
chiefs who are disposed to be fi,iendly. Confer with them, if possible. 
Insist npon emigrants not being molested; and impress upon them 
that offenses against travelers, settlers, and especially the mail parties, 
will be punished even to the extermination of their tribes. 
In order that the hostile may not be confounded with those disposed 
to be friendly, warn all Indians to avoid the emigrant and mail routes, 
as that any seen in their vicinity will be attacked. 
You will move as rapidly as possible (say twenty-five or thirty miles 
per day) consistent with the strength of your animals, and the object 
you have in view. 
By order of Brevet Colonel C. F. Smith: 
L. A. WILLIAMS, 
Aid-cle-Carnp and Act' g Assist. AdJ. General. 
First Lieut. STEPIIEN H. vVEED, 
Fourth A1·tillery, Camp Floyd, ll. T. 
Special Orders No. 79.] 
2/. 
HEADQUARTERS, DEPARTMENT OE UTAII, 
Camp Floyd, ll. T., JJiay 2G, 1860. 
I. The remainder of light company B, fourth artillery, armed and 
equipped as the detachment of it unuer Lieutenant vV eeu, will, pur-
suant to Special Orders No. 78, datecll\fay 25,1860, move early to-mor-
row morning. Rations for ninety days (all bacon) for the whole 
company will be taken. The clothing for the men will be carried on 
their horses. A small supply of clothing in bulk will be carried in a 
wagon. 
The quartermaster's department will furnish five wagons, with a 
traveling forge, for this company. All of which will be drawn by the 
surplus battery horses. Should there be any horses remaining, they 
will be turned in to the depot quartermaster at Camp Floyd for safe-
keeping. Forage for contingencies will be furnished by the quarter-
master's department. The guns, harness, ammunition, &c., will be 
turned over to the ordnance officer. 
Estimates for clothing and camp equipage will be sent to these 
headquarters immediately. 
A guide and interpreter will be employed by the deputy quarter-
masteT gene-ra,l, an\l accoffi\)an-y this com.l?any. 
II. Assistant Surgeon Brewers will accompany light company B, 
fourth artillery, on its expedition toward Carson valley; and Assistant 
Surgeon Moore will accompany the second dragoons to the northern 
part of this Territory. 
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The quartermaster's department will furnish an ambulance for the 
command going towards Carson valley. 
The hospital stores, instruments, &c., for which Assistant Surgeon 
Brewer is responsible, except sufficient for the wants of this company, 
will be turned in to the 1neclical purveyor. 
By order of Brevet Colonel C. F. Smith : 
L. A. vVILLIAMS, 
.Aiel-de-Camp and Act' g Assist . .Adj. Gene'ral. 
2 g. 
HEADQUARTERS, DEPARTMENT O.F UTAH, 
Camp Floyd, U. 'I'., JJiay 26, 1860. 
SrR: The department commander directs tbat in addition to the 
instructions to Lieutenant \N eecl, and of which I send you a copy, you 
will be guided by the following : 
On your arrival at the point selected by Lieutenant vVeed for the 
establishment of a depot, you will make such pr-eparations, after your 
animals are sufficiently recruited, as to atiord tqe greatest protection 
possible, consistent with yvur force, to the mail and emigrant routes. 
It is particularly desired that you should protect the mails, and if 
necessary, afford an escort to the mail stage until beyond the reach' of 
Indian hostilities. 
Should the Indians about you desire peace, make it an indispensable 
condition that the Indians engaged in the late outrages and murders 
shall be given up, and all stolen property restored to its proper owners. 
Yon will remain at Ruby valley, or proceed further west, as circum-
stances will suggest, until you have only sufficient provisions to last 
you for returning to Camp Floyd. The position at which you can 
employ your force most usefully is left entirely to your discretion. 
I am, sir, respectfully, your obedient servant, 
L. A. vVILLIAM:S, 
.Aiel-de-Camp, and .Acting .Ass't .Adj. General. 
First Lieut. D. D. PERKINS, 
Fourth .Artillery, Camp Floyd, U. T. 
3. Colonel Smith to General Scott. 
HEADQUARTERS, DEPARTMENT OF UTAH, 
Camp Floyd, U. T., J~me 5, 1860. 
SIR: I report for the inforn1ation of the General-in-Chief, that com-
panies B, E~ and H., second dragoo~s, with the headq~arters of the 
regiment,. Lwutenant Col~nel Howe In command) left thiS post ye~ter­
day, pursuant to my Specml Orders No. 76, dated on the 20th ult1mo, 
heretofore forwarded. 
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I transmit herewith a copy of my instructions to Lieutenant Colonel 
Howe, dated on the 22cl ultimo. 
Very respectfully, your obedient servant, 
C. F. Sl\1I'rH, 
Lie~tt. Col. Tenth Infantry, and Bvt. Col., Com' g. 
The AssiSTANT ADJUTANT GENERAL, 
Headquarters of the Army, 'New Yorlc. 
3 a. 
HEADQUARTERS, DEPARTMENT OF UTAII, 
Camp Floyd, U. T., JJiay 22, 1860. 
SrR: The object of detaching your command to the northern part of 
this Territory, and the general directions for your guidance, are suf-
ficiently set forth in Special Orders No. 76, from these headquarters, 
dated on the 20th instant ; but there is, in addition, another object 
highly desirable to be accomplished; and that is, if possible, the seizure 
of the Indians who murdered and despoiled divers emigrants last sum-
mer and autumn in the part of the country to which you are going. 
They are believed to be outlaws from the Bannocks and Shosbonees. 
Should you or any of your parties meet with Wash-a-kee, the princi-
pal chief of the Shoshonees, (Snakes,) he will be able to point out these 
murderers and aid in their capture, having signified a willingness to 
do so. Treat him and his people with kindness, for it is his boast that 
neither himself nor his people have ever shed the blood of a white man. 
If you can find or make an opportunity, invite him to your camp. 
Should any outrage be committed on emigrants or on the settlements 
by Indians, or the attempt be made by them to do so, let them be sum-
marily punished or pursued to the bitter end, always making it an 
indispensable condition of peace, for them to deliver up the offenders. 
Let it be impressed, however, on the commanders of parties, to observe 
the utmost discretion in executing their duties, so as not to confound 
Indians who are friendly with those hostile. Judging by the events 
of last summer, there is a tribe of Indians who have blue eyes and 
light hair, who wear whiskers, and speak good English. They may 
always be regarded as so hostile that no terms are to be made with 
them. Warn the Indians who are known to be friendly, or are sup-
posed to be so, to keep off the road for several miles, lest by accident 
they should be confounded with those hostile to the whites. 
Insist that travelers passing peaceably through the country shall 
not be molested, and impress upon them that offenses against travelers 
and the settlements will be punished, even to the extermination of their 
tribes, if necessary. 
The order directing your movement, calls your attention particu-
larly to patroling the old emigrant road-that towards Soda springs. 
This was done in the expectation that the emigration would probably 
mainly follow the old road. Should you ascertain, however, that the 
emigrants principally travel on Lander's road, of course give your more 
particular attention (in the easterly direction) to that road ; but keep 
both these roads well in view. 
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It is recommended that you systematize the departure and return of 
your parties, so as to afford the fullest protection to all. 
Advise the emigrants, when they come within your reach, to organ 
ize themselves thoroughly, to keep on the alert, and to have their arm 
always in readiness for attack, instead of bestowing them in wagons 
as is commonly the case; to help themselves if they would have effi 
cient aid from others. 
You will be pleased to keep your parties constantly and actively 
employed, setting out on your return to Camp Floyd about the mid-
dle of October-say the 15th. 
On your march to and from Camp Floyd, you will be pleased to 
avoid encamping near the settlements, as far as practicable. 
You are authorized to issue to destitute emigrants, who may be with-
out provisions, limited quantities of flour and bacon; and should there 
be women and children with such parties, coffee and sugar in addition. 
To emigrants without food, but with the means to purchase it, limited 
quantities of the same articles may be sold. 
You are desired to report all events of interest by every proper op-
portunity that may offer. 
By order of Brevet Colonel C. F. Smith: 
L. A. WILLIAMS, 
Aid-de-Camp, and Act' g Ad}. General. 
Lieut. Col. 1\L T. HowE, 
Second Dragoons, Camp Floyd, U. T. 
Special Orders No 76.] 
3 b. 
HEADQUARTERS, DEPARTMENT OF UTAIT, 
Camp Floyd, U. T., May 20, 1860. 
The three companies of second dragoons at Camp Floyd, (B, E, and 
H,) with the headquarters of the regiment will march on the 5th 
proximo for Lander's road, in the southern part of Oregon, with the 
view of affording protection to emigrants against marauders and 
Indians, and chastising depredators during the summer and autumn. 
Assistant Surgeon Brewer is assigned to this command. 
The commanding officer will establish his depot with a sufficient 
guard at some suitable point in the vicinity of the junction of the Soda 
.Springs and Lander's road, or where the latter crosses the Porte Neuf 
river; from whence he will make detachments with pack animals, in 
sufficient strength to patrol the roads in all directions towards Soda 
Springs ancl the City of Rocks, extending the march beyond these 
points, as circumstances may require. He will also open communica-
tions, and concert measures with the commander of a detachment of 
troops, (which it is understood,) is to be ordered from the department 
of Oregon, to take post at or in the vicinity of the City of Rocks. Further 
VoL. rr--6 
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instructions in detail will be furnished the commanding officer from 
these headquarters. 
* * * * * * 
By order of Brevet Colonel C. F. Smith: 
L. A. WILLIAMS) 
Aid-de-Camp and Ading Ass' t Adj. General. 
4. MaJor Townsend to Colonel Smith. 
ADJUTANT GENERAL's OFFICE, 
Washington, June 18, 1860. 
SIR: In addition to the arrangements already made by you to protect 
emigrants taking the northern or Humboldt route to the Pacific against 
Indian aggression during the present season, reported in your commu-
nication of the 5th ultimo to the assistant adjutant general at the 
headquarters of the Army, the Secretary of War desires that you will 
adopt such further measures to give security to the route as may be 
necessary, and the means at your disposal will allow. 
I have the honor to be, sir, very respectfully, your obedient servant, 
E. D. TOWNSEND, 
Brevet Colonel C. F. SMITH, U. S. A.) 
Or CoMMANDING OFFICER, 
Assistant AdJutant General. 
Department of Utah, Camp Floyd. 
5. Colonel Sm-ith to General Scott. 
HEADQUARTERS, DEPARTMENT OF UTAH, 
Camp Floyd, June 19, 1860. 
SIR: I have the honor to inclose for the information of the General-
in-Chief, a memorial from Messrs. Charles Forman, B. J. Wise, W. 
M. Lent, and 121 other persons or business firms, inhabitants of Vir-
ginia City; also a memorial of John C. Falls & Co., W. H. Pettit, S. 
F. Child, and sixty-nine other persons or business firms, of Carson City, 
both dated on the 6th instant, and of similar import, requesting that 
(in view of Indian disturbances) troops may be stationed on the mail 
route between this and Carson valley to protect the mail and express, 
and immigration. These memorials were received by the pony express, 
at six o'clock this morning. (The packet containing them was post 
marked on the 8th instant, at Carson valley, and if no interruption 
had occurred, should have been received on the 11th instant.) A copy 
of my answer to the memorialists is inclosed herewith. 
As relating to this matter, I inclose a copy of a report from Lieu-
tenant Perkins; commanding light company B, fourth artillery, now 
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on the western road, dated from the 13th to the 16th instant, which 
was received with the above pape.rs this morning. 
I am, f!ir, with great respect, your obedient servant, 
C. F. Sl\1ITH, 
Lie1d. Col. Tenth Infantry and Bvt. Col. U.S. A. Com' g. 
AssiSTANT ADJUTANT GENERAL, 
Headquarters of the Arrmy, New Yorlc City , N. Y. 
5 a. 
VIRGINIA CITY, UTAH T ERRITORY, 
June 6, 1860. 
To the Commanding Officer of the United States Army in Utah Terri-
tory, at Camp Floyd: 
SIR: Your petitioners would respectfully represent that they are 
loyal citizens of the United States, residing in western Utah, in the 
country commonly known as thy Carson Valley country; that they 
have not been supplied with the mail facilities their necessities require, 
having only a semi-monthly mail. 
In view of, and in a measure to meet, the necessities of the people, 
not only of this part of Utah, but of California, the "pony express" 
was started by private enterprise; its success and advantage is known 
to the world, and its continuance seems to be indispensable. 
Your petitioners would further represent, that war now exists between 
the United States and many of the most powerful tribes of Indians 
within her Territories; that the United States mail and the "pony 
express" are carried through the country inhabited by these hostile 
tribes; that they have recently broken up many of the stations on the 
road, murdered the occupants, and driven off stock used in transferring 
the mails and express. 
Your petitioners would further represent, that the road over which 
the said mails and express are carried is the same traveled by a large 
immigration of families, stock, and large and valuable trains of goods. 
Your petitioners would therefore respectfully request, that, if you 
have the means at your command, you would, at the earliest possible 
time, station a sufficient number of troops at such convenient distance 
along the route as, in your judgment, would afford protection to the 
mails, express, and immigration. 
Hoping and believing you will give the matter your favorable con-
sideration, your petitioners will, as in duty bound, ever pray, &c. 
Charles Forman. 
B. J. Wise. 
W. M. Lent. 
Geo. E. Prickett. 
W. C. Campbell. 
Charles H. Fish. 
L. M. Pearlmee. 
A. Herman. 
John H. Kinkead. 
John A. Eaton. 
W. B. Bryant. 
G. W. N. Shaw. 
J. Chord. 
Robert Paxon. 
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E. J. Matthew. 
A. E. O'Neil. 
J. D. Swinton. 
Thos. W. Jackson. 
Wm. Welch. 
E. J. Pike. 
A. E. Church. 
Chas. L. Strong. 
George Hearst. 
Thomas Cole, jr. 
I.J. J. Jones. 
Thos. Nntiman. 
Thos. J. Taylor. 
Thos. Andrews. 
Benj. S. Lippencott. 
Frank M. Pixley. 
Daniel Driscoll. 
Geo. W. Whitman. 
H. C. Wheeton. 
Thomas Varney. 
A. D. Chomer. 
Job M. Seamans. 
A. G. Haven. 
A. G. K.rael. 
S. Flory. 
Wm. Gore Smith. 
Edward L. Watson. 
Tim. Gleason. 
0. S. Hering. 
A. McNeill. 
Fred. Congdon. 
H. B. Jarvis. 
Bald wins. 
William Long. 
John A. Veatch. 
J. Warner. 
R. H. Mackay. 
Geo. B. Haines. 
T. D. Johns. 
C. J. Eaton. 
James E. Dougee. 
Edgar Briggs. 
Wilson L. Bowen. 
H. Martin Smith. 
Daniel Cook. 
P. C. Bateman. 
Daniel Driscoll. 
John Benton. 
S. E. Hammon. 
W. F. Fisk. 
H. A. Eastman. 
H. A. Webster. 
Joseph H. Moore. 
H. McCormick. 
Rodebank L. Hutchinson. 
John 0. Earl. 
C. P. Patterson. 
W. L. Dale. 
H. H. Raymond. 
Wells, Fargo & Co. 
C. F. May. 
John C. James. 
Ike Williamson. 
Richard A. Berry. 
Isaac Allard. 
William Shear. 
A. C. Palmer. 
Thomas B. Schaunk. 
Samuel B. Pasters. 
John Bickleton. 
C. S. Whitney. 
C. H. Bryan. 
W. C. Connor. 
Cook, Matt & Co. 
Smith & Co. 
Andrew Smith. 
W. M. Murray. 
John Reynolds. 
Nute Caleb. 
W. F. Anderson. 
Walter Winn. 
James A. Hopkins. 
Charles L. Parge. 
Heman Camp. 
JohnS. Moore. 
H. P. Russell. 
B. Cohen. 
John Leatch. 
RalphS. Dorr, jr. 
E. Wilson. 
H. Merritt. 
R. F. Mimer. 
l\1. Canter. 
P. D. Blanchard. 
R. J. Smith. 
Wm. L. Ryckman. 
John C. Levy. 
Samuel A. Langton & Co. 
P. Lewis, stage proprietor. 
U. W. Harrway. 
J. C. Gould. 
Devo & Co. 
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R .• J. Walker. 
J. C. Collins. 
Stage Agent. 
Ellis H. Murtary. 
A. B. Carley. 
A. S. Paul. 
A. D. Briggs. 
One hundred and twenty-three names or firms. 
5 b. 
CARSON CITY, UTAH TERRITORY, June 6, 1860. 
To the Commanding Officer of the United States Army in Utah 
Territory, at Camp Floyd. 
SIR: Your petitioners would respectfully represent that they are 
loyal citizens of the United States, residing in vVestern Utah, in the 
country commonly known as the Carson Valley country; that they 
have not been supplied with the mail facilities that their necessities 
require, having only a semi-monthly mail. 
In view of, and, in a measure, to meet the necessities of the people, 
not only of this part of Utah, but of California, the "pony express" 
was started by private enterprise. Its success and advantage is known 
to the worlu, and its continuance seems to be indispensable. 
Your petitioners would further represent that war now exists 
between the United States and many of the most powerful tribes of 
Indians within the Territory; that the United States mails and the 
pony express are carried through the country inhabited by these hos:-
tile tribes of Indians; that they have recently broken up many of the 
stations on the road, murdered the occupants, and driven off the stock 
used in transporting the mails and express. 
Your petitioners would further represent that the road over which 
the said mails and express are carried, is the same traveled by a large 
immigration of families, stock, and large and valuable trains of goods. 
Your petitioners would, therefore, respectfully request that, if you 
have the means at your command, you would, at the earliest possible 
time, station a sufficient number of troops at such convenient distances 
along the route as, in your judgment, would afford ample protecti~n 
to the mails, express, and immigration. 
Hoping and believing you will give the matter your favorable con-
sideration, your petitioners will, as in duty bound, ever pray, &c. 
John C. Falls & Co. Hopper & Faulkner. 
vV. H. Pettit. Corbett & Co. 
S. F. Childs. Seymour Pixley. 
C. W. Tozer. H. A. Cagwin & Co. 
A. Lindauer & Co. Dickson & Co. 
Seony & Hirstel. Muller & Co. 
F. A. Tritle. J. L. Riddle. 
llifunickton & Warner. H. R. Read. 
Cook, Mott & Co. George E. Green. 
L. M. Proctor. A. Curry. 
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Vamminklet & Co. 
Mason & Proctor. 
Henry De Groot. 
Thomas Knott. 
Forsyth, Small & Co. 
Lewis Brothers. 
J. Barenkamp & Co. 
rrreadwell & Co. 
Langton's Pioneer Ex-
press, by J. S. Alvin, 
agent. 
Wells, Fargo & Co., by 




Valentine Beck & Co. 
L. D. B. :tYiilne. 
Stewart & Milne. 
Alfred James. 
A. E. Atwater. 
P. C. Rector. 
Shirerick & Jones. 
Thompson & Brooks. 
M. L. Richmond. 
Parker H. Price. 
Willimn G. Wailey. 
John F. Long. 
Seventy-three names or firms. 
5 c. 
P. H. Lovell. 
rrhomas De Kang. 
,Joseph EJlis. 
A. S. Cook. 
Geo. W. M. Cowles. 
C. L. Goodrich. 
C. C. Breyfugle. 
WitRtry M. Marks. 
John North. 
W. Eichebroth. 
S. A. Swanger. 
W. C. Campbell. 
A. D. Park. 
John Skae. 
James Mogan. 
J. K. Trennibo. 
C. vV. Newman. 
W. W. Smith. 
E. T. Battens. 
H. V. S. McCullough. 
Wm. H. Mead. 
Mark Stebbins. 
L. H. Frisbee. 
C. H. Ruffin. 
Frank Bennett. 
J. Williams. 
N. L. Jernegren & Co. 
Daniel Dean. 
HEADQUARTERS, DEPARTMENT OF UTAH, 
Camp Floyd, U. T., June 19, 1860. 
GENTLEMEN: Your memorial of the 16th instant was received, at six 
o'clock this morning, by the "pony express," stating the Indian dis-
turbances in your part of the country, and requesting that a military 
force may be stationed on the mail route between this and Carson 
Valley, to protect the 1nails, express, and immigration. 
The department commander directs me to say, that the small force 
in this department, with the necessity of employing a portion of it on 
the Humboldt road during the summer, will not enable him to send, 
on the western mail route, a larger force than that now on the road, 
namely: light company B, fourth artillery, equipped as cavalry. It is 
hop.ed that this force may prove adequate for the purpose. 
Your memorial will be forwarded for the information of the War 
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Department, which has already been notified of the unsettled state of 
things west of this post. 
I am, respectfully, your obedient servant, 
L. A. \iVILLIAMS, 
A. D. C. and A. A. Ad:iutant General. 
To 1st. l\fessrs. CHARLES FoRMAN, B. J. WISE, W. l\1:. LENT, and one 
hundred and twenty others, Virginia City, U. T.; and, 
2<1. Messrs. JoHN C. FALLS & Co., W. H. PETTIT, S. F. CHILDS, and 
seventy others, Carson City, U. T. 
5 d. 
CAMP IN RuBY VALLEY, June 13, 1860. 
SIR: I have the honor to report my arrival at this point, (250 miles 
west of Camp Floyd,) the place selected by Lieutenant Weed for a 
depot on the lOth instant, where I was joined by the detachment of 
my company which preceded me. My preparations for going forward 
will be completed this evening, and to-morrow morning, leaving a 
small detachment of two non-commissioned officers and twelve men 
here, I shall proceed with the remainder of my company on the mail 
route to Carson valley, or as far in that direction as may be necessary, 
to secure safety to the mails and emigrant travel. 
Of the detachment left here, about half will be employed for a week, 
commencing to-morrow, in escort duty as far east as Shell creek, 
(mail station fifty-five miles,) to remain there three or four days as 
protection to the workmen in hauling timber and rebuilding the sta-
tion house burned on the night of the 8th instant by Indians it is said, 
but by whom I do not know. 
The party to be left here will be in sufficient strength to protect the 
"public property," including about forty horses, and afford a reason-
able escort '"'hen necessary to the mail stage and immigrants east to 
Shell or Deep creek, respectively fifty-five and one hundred and ten 
miles, and west to Roberts's creek fifty-five miles. 
I have seen and talked with a band (thirty) of Goshoot Indians at 
Egan canon, 165 miles west of Camp Floyd. I found them in a des-
titute condition, with no chief or head men, and utterly indifferent to 
everything but the taste of food. They had not weapons of any de-
scription sufficient to make themselves formidable, even to the usual 
number of employes about a mail station ; nor were there any com-
plaints made against them. Nevertheless I warned them, according 
to my instructions from the department commander. 
Slight disturbances have taken place east of my present camp. On 
the 2cl of June, l\1r. l\1iller was shotand quite severely wounded, in a 
canon near Deep creek, it is said, by a brother of the Indian arrested 
by Lieutenant Weed. Mr. Miller is a Gentile, in the employ of the 
mail company at a Mormon station, (Deer Creek,) and at the time of 
receiving his wound was in company with a JYiormon, who escaped. 
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He informed me that he neither heard nor saw the pe1·son who fired 
the shot. 
On the night of the 6th instant I encamped near the mail station at 
Shell creek. A man who was present at the time, says that on the 
8th following, some Goshoot Indians (thirty to fifty) came there 
threatening the station men, and in various ways behaving badly; that 
the white men, three in number, fired on the Indians, killed three or 
four, captured several rifles and twenty bows with a number of arrows; 
that the Indians then left, and soon after, the whites getting together 
their stock, went back to Deep creek. That night the station house, 
where the difficulty occurred) was burned. The evidence I have on the 
subject does not fix the act on the Indians. 
An express came to inform me that at Antelope spring the station 
oxen had been driven away, and the station burned by Indians. On 
my arrival there the next day, I found the station and property :in and 
about it untouched. Two friendly Goshoots and a white man were 
there, in peaceable possession, and apparently fearing nothing. 
On my arrival at Deep creek I found awaiting me an emigrant 
party, Mormon ap01~tates, so called, of 186 men, women, and chil-
dren. By means of Mormon threats, both before and after leaving 
Salt Lake valley, they had been reduced to a state of a1ject fear. 
These, with about fifty other persons en rmtte to California, have ac-
companied me thus far, and are now waiting to accompany me to 
Carson valley. 
The Indian prisoner I have already referred to, was killed by a sen-
tinel in the discharge of his duty, the night after my an·rival here; he 
had been previously wounded in attempt to escape. 
Roberts's Oreelc, June 16.-I arrived at this place, 305 miles west 
of Camp Floyd, and 240 from Carson City, last evening. 
There is nothing new to report. 
I am, sir, very respectfully, your obedient servant, 
D. D. PERKINS, 
First Lieut. Com' g. Lieut. Col. B Fourth Art'y. 
Lieut. L.A. WILLIAMs, A. D. C., A. A. G. 
Department of Utah. 
6. Governo·r Cumrning to lJir. Floyd. 
EXECUTIVE OFFICE, GREAT SALT LAKE CITY' 
Utah Territory, July 26, 1860. 
SIR: I have the honor of transmitting the inclosed dispatch from 
Colonel John C. Hays, addressed to me, dated June 12, 1860, in rela-
tion to the Indian disturbances on Truckee river and Pyramid lake. 
Respectfully, your obedient servant, 
Hon. JoHN B. ],LOYD, 
Secretary of War, Washington, D. C. 
A. CUMMING, 
Governor of Utah. 
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6 a. 
VIRGINIA CITY, UT.AII TERRITORY, 
June 12, 1860. 
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SIR: I deem it my duty to present in an official form, the facts con-
nected with the expedition against the Indians in ·western Utah Ter-
ritory, under my command, as you are well aware. Soon after the 
discoveries of rich silver mines in this section of the country, the flood 
of immigration rushed in from California. rrhe Pah-ute Indians exhi-
bited a hostile disposition; numerous outrages were committed by this 
tribe against the whites, and finally, a number of peaceable citizens 
were slaughtered at Williams's station, on the Carson river. In con-
sequence of these murders, a military force of some one hundred men, 
was raised, and under the command of l.Ylajor Ormsby, proceeded to 
the point it was said the Indians were encamped. On, I believe, the 
evening of lVIay 12, he was met on the Truckee river, a few miles above· 
Pyramid lake, by an overwhelming force, and after a short engage-
ment, in which some sixty whites were killed, includin~ the com-
mander, the company retreated. 
Th1s disaster produced intense excitement, both in this valley and 
California, al:l some of the m'Jst respectable citizens had fallen in the 
action. I hau reached this valley on private business, the evening 
preceding the defeat of :Major Ormsby. 
Under the excitement which prevailed, the Indian force was much 
exaggerated. Although it was subsequently ascertained that there 
was some 800 or 1,000 warriors in the field. The governor of Cali-
fornia made a requisition upon Brigadier General Clarke, of the United 
States Army, commanding the federal forces in California, for arms 
and ammunition, in order to protect the citizens of the valley, and to 
arm any volunteer force which might be raised for their protection. 
'J.lhis was responded to with the usual promptitude of that gallant and 
experienced officer. In the meanwhile, the whole of the force of United 
States troops, available for service, were dispatched to this valley) 
consisting of two companies of infantry, numbering 144, rank and file, 
and a detachment of artillery, in charge of two mountain howitzers, 
the whole under the command of Captain J. Stewart, United States 
Army. 
So apparent was the inefficiency of this force in point of numbers for 
the protection of the valley; so great was the necessity of immediate· 
and vigorous measures, and the impossibility of receiving timely aid 
from your excellency, many hundreds of miles distant from the point 
of threatened attack, and cut off from communication by the presence 
in force of all the hostile tribes, that the citizens resident immediately 
determined to rally in defense of themselves and neighbors, by the 
formation of a regiment of volunteers. 
Having had. some experience in the Indian wars of the southwest, L 
was urged in every direction to take the command of the expedition. 
As this was tendered me by the unanimous vote of the officers and 
also privates, I could not, with a sense of duty, decline. Accordingly, 
on the 24th May, I assumed the command of the regiment, and pro--
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ceeded to make the necessary appointments, as you will see by refer-
ence to the muster rolls herewith transmitted,* and also made a requi-
sition upon General Q. P. Heaven, of the California militia, who had 
been dispatched by Governor Downey from that State with arms a;nd 
ammunition, which were duly turned over to me, upon my orders. 
And here it is proper that I should acknowledge the valuable and 
efficient services which General Heaven subsequently rendered, as a 
volunteer aid upon my staff . .Although ready to march from the camp, 
which I formed near this city, within two days after assuming command, 
I encountered great difficulties in obtaining the necessary supplies of 
provisions, as well as of animals for transportation. Prices of all 
commodities ruled enormously high. The roads leading to California 
being mostly impassable, and the inability of parties inclined to fur-
nish the force under my command to remain creditors of the govern-
ment for a long period, alike constituted almost insuperable difficulties, 
finally overcome in part by the energy of the quartermaster and com-
missary departments, and in part by the patriotic contributions of the 
inhabitants of this valley. 
On the 27th, I left camp near this city, with some 550 men, which 
were subsequently increased by regular troops, amounting to 144 rank 
.and file, under the command of Captain Steward, (who cooperated 
with me,) and marched down the Carson river, in the direction of 
Pyramid lake. On the 28th I reached \Villiams' station on that river, 
.and on the morning of the 29th my spy company, under command of 
Captain l!'leason, (who was encamped two miles in advance,) were 
.attacked by some 150 well mounted and equipped Indians. 
I immediately marched to their assistance with 40 mounted men, 
and after a brisk skirmish of three quarters of an hour, the Indians 
retreated, having lost some six or seven of their number. 
Resting in our respective camps a single day, preparatory to an ar-
duous march over the desert between Carson and Truckee rivers, both 
regulars and volunteers resumed the advance, and encamped on the 
Truckee on the 31st. On the 2d June we moved on down the river 
.some- miles, early in the morning dispatching a scouting party of · 
-40 men to ascertain the force and locality of the Indians. 
At 3, p. m., Captain Stewart passed the volunteer encampment, and 
halted some half mile in ad vance. Simultaneous shots were heard in 
front, and in a few minutes the party which I sent out early in the 
morning reported the enemy in great force a few miles distant. I at 
{)nce marched out to attack them, with 200 mounted men, accompanied 
by Lieutenant Colonel Lander, leaving the infantry battalion under 
the command of Major Hungerford, as a reserve, in case of being com-
pelled to fall back. Another object which I had in view in displaying 
so small a force, (equal to less than half of theirs,) was to bring on a 
--------
*The muster rolls and reports referred to in the above dispatch from Colonel Hays have 
not been received. The dispatch itself was not received by me until the 24th of the present 
month, (July.) 
ExECUTIVE OFFICE, 
Grand Salt Lake City, U. T., July 26, 1860. 
A. CUMMING, 
Governor of Utah. 
SECRETARY OF WAR. 91 
general engagement, which should be decisive. The Indians were well 
.supplied with fire-arms, and used them with much skill, but our Minie 
rifies kept them at too great a distance from us. They were armed 
with the rifles usually carried by emigrants who travel the plains, and 
it was quite apparent they were astonished at the range of our guns. 
I have no doubt that if we had not had these arms the action would 
have been prolonged and our loss much greater. 
Upon passing a range of rugged pedrigal I dismounted the cavalry 
.and, in concert with a portion of the regulars, deployed in skirmishing 
.order in close attack of the Indians, who now for the first time exhib-
ited in great force in all directions. A large body was posted upon a 
point on my left, and anticipating an effort to assail that :flank, I im-
mediately moved a portion of the command in that direction, while 
Lieutenant Colonel Lander, commanding the center, with Captain 
Stewart with a part of the regular troops, advanced upon the enemy's 
front and dislodged a large body advantageously posted in a ravine, 
which they quickly passed, and thus became enabled to cooperate in 
my movement upon the enemy's right and strongest position. I then 
.attacked them, ancl after a short action drove them directly before me. 
Upon the right of our line was a chain of almost inaccessible mount-
ains, the summit of which was lined with Indians, who maintained 
.an incessant fire, and seriously threatened our right :flank. Lieutenant 
Robinson Warner, United States Army, commanding a detachment of 
regulars, afterwards joined by Captain Moore, assistant quartermaster, 
United States Army, and Lieutenant Mathewson, of the volunteers, 
with a detachment, most gallantly assailed the position, although so 
difficult of ascent, and in the face of a severe and continued fire, suc-
cessfully dislodged the Indians, driving them down the opposite slope, 
.and dispersing them in all directions. The action commenced at 3, 
p. m., and terminated about 6, upon the general dispersion of the 
Indians, and after passing them some three miles from the first point 
<Of attack, I returned to camp. For the sake of my infantry batallion, 
I regret they could not participate in honors of which I know them to 
be deserving, while on my behalf, and that of the volunteers under 
my command, I must express unqualified admiration of the officers 
.and men of the regular troops, whose conduct was all that could be 
.asked of any body of veterans. · 
Our loss embraces eleven killed and wounded, seven volunteers and 
four regulars; of the latter, none are supposed to be mortally, although 
severely injured; of the killed, we mourned the loss of Captain Story, 
()fthe Virginia Rifles, and three of his men shot dead while leading him. 
Our total force engaged was a little over three hundred men; that 
·of the enemy, eight hundred to one thousand; their killed, from forty 
to fifty. On the fourth, we moved to Pyramid lake, (their strong-
bold,) anticipating a vigorous defense of their only principal place, 
where they derive their only-means of subsistence. Here we found 
abundant evidence that the Indian force must have been at least one 
thousand five hundred or two thousand warriors, and that they had 
abandoned their camp in great haste and confusion. 
·The nay succeeding, I made a reconnoisance, with two hundred 
mounted men, passing over a range of forty or fifty miles, and satis-
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fied myself, from an examination of their numerous trails, that they 
had fled to regions so distant and inaccessible, except to a force well 
provided in its commissariat and means of conveyance, as to defy fur-
ther efforts to bring them to action. 
Whilst upon this scout, I lost one man, Private Allen, of Captain 
\Vallace's company, -vvhile reconnoitering in advance, who was shot by 
some Indians concealed in a mountain gorge. The day after, leaving 
Captain Stewart and regulars encamped at Fort Heaven, the southern 
extremity of the lake, where he is capable of defending himself and 
resisting their return, I returned to this place, arriving on yesterday. 
To-day I have issued orders for the disbandment of the regiment and 
for the return of the arms and public property, 
As a matter of course none of us wish to remain in the service a day 
longer than the public interest requires. 
My thanks are due to the officers and men of the regiment for the 
very gallant manner in which they conducted themselves at all times 
and all occasions. Although the troops were only some fifteen or 
twenty days in the service, they had many hardships to encounter, 
growing out of the inclemency of the weather, the character of the 
country, the want of camp equipage, and the scarcity of provisions. 
While the citizens of this valley did n.ll in thejr power to supply the 
wants of the soldiers, they were, nevertheless, illy prepared for a cam-
paign against the Indians. I found them, however, at all times and 
under all circumstances true and gallant men, and ready and willing 
to encounter any danger or hardship. Placed in a position wherein, 
without authority or means I was suddenly called upon to assume the 
one and. control the otherJ I have been subject to numerous and trying 
difficulties. I only claim to have responded to the call of my fellow-
citizens to act in an emergency, and have endeavored to discharge the 
duties imposed to the best of my abilities. 
Requesting your attention to the accompanying reports,* and urging 
your recommendation for the prompt payment of supplies so readily 
and generously furnished by patriotic citizens, who relied on the faith 
of the general government at a most critical moment in the affairs of 
the Territory, I have the honor to remain your excellency's obedient 
servant, 
His ExcELLENCY A. CuMMINGs, 
Governor of Utah. 
JOHN C. HAYS, 
Col. Comd'g Utah Vol1mtee·rs. 
P. S.-You will do me a favor by forwarding a copy of this report 
to the Secretary of War. 
J. C. HAYS. 
----~----
*The muster-rolls and reports referred to in the above dispatch from Colonel Hays have 
not been received. The dispatch itself was not received by me until the 24th of the present 
month, (July.) 
ExECUTIVE 0FI<'ICE, 
Great Salt Lake City, U. T., July 26, 1860. 
A. CUMMING, 
Gove1·nor of Utah.. 
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7.-Colonel Smith to General Scott. 
HEADQUARTERS, DEPARTMENT oF UrAH, 
Camp Floyd, Utah Territory, August 14, 1860. 
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SIR: I have the honor to inclose, for the information of the General-
in-Chief, copies of reports received last night from the commanding 
officer of light company B, fourth artillery, dated on the lOth and 12th 
instants, respectively, of the operations of a part of the company recently, 
with a copy of the itinerary he furnished. 
The tribe of Indians with whom the skirmish took place is not stated, 
but I infer it to be probably a mixture of Sboshonees and Pahutes. 
This western route had been so free from Indian annoyances for some 
time past-the mail and pony express passing freely-that I hoped 
the force now out would have proved sufficient for its purpose, but in 
view of the number of Indians engaged in this last affair it will be 
necessary to reinforce it. 
Instructions from the War Department dated on the 3d ultimo, re-
cently received-a copy is inclosed-directs the establishment on this 
road of several temporary posts during the season as far as the force 
here would permit. 
As the force now here is really not sufficient to guard properly the 
very large amount of public property on hand and free the post from 
insult, and that the Indian disturbances . appeared to have ceased, I 
took no further measures than to direct the commanding officer of the 
troops out to indicate the four most suitable points at which to station 
detachments of some twenty men each, intending to await the arrival 
of Colonel Cooke with the recruits. As the colonel will be here on the 
17th or 18th instant at furthest I shall await his orders in the premises. 
A small detachment of some twenty men under command of Lieu-
tenant Goode, fourth artillery, is now on the road between this and 
Ruby valley escorting subsistence stores to the company out. '£his 
will be some small aid to any operations that may take place. 
I am, sir, very respectfully, your obedient servant, 
C. F. SMITH, 
Lieut. Col. Tenth Infantry, Bvt. Col. U.S. A. Com' g. 
The AssiSTANT ADJUTANT GENERAL, 
Headquarters of the Army, New York City. 
7 a. 
RUBY VALLEY DEPOT, U. T., 
August 10, 1860. 
SIR: I have the honor to inform the brevet colonel commanding the 
department that the illness of Lieutenant Perkins is much more serious 
than was at first anticipated it would be; in consequence, he will be 
unable to furnish the sketch of his route required by your letter of the 
31st ultimo for an indefinite period. He wishes me to designate, as 
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the points he should select for the cantonments mentioned in that 
communication, the following, viz: Willow springs, Egan canon, 
Dry creek, and Smith's creek. I agree with him in thinking the 
above-named points the most suitable for the object intended. I inclose 
a list of estimated distances between stations and other points from 
Camp Floyd to Carson City. I did not take sufficient notes on the 
road to enable me to make a reliable sketch of it at this time. 
On Monday last, the 6th instant, two men belonging to a train 
which has arrived here to-day, were fired upon by Indians near Ante-
lope springs. The horse of one of them was killed under him; but 
both the men escaped. In consequence of this and other reported acts 
of hostility in that vicinity, I shall march for Antelope springs early 
to-morrow morning, the 11th instant, leaving a detachment at this 
place. 
I am, sir, very respectfully, your obedient servant, 
STEPHEN H. WEED, 
First Lieut. Fourth Artillery, com'g Light Oomp'y B. 
First Lieut. LAWRENCE A. vVrLLIAMS, 
Act' g Assist. Ad;'. Gen., Headquarters Dep't of Utah. 
7 b. 
STATION AT EGAN CANON' u. T.' 
August 12, 1860. 
SrR: I have the honor to report that I left Ruby valley yesterday, 
intending to go as far as Antelope springs before my return, to chas-
tise certain Indians in that vicinity for depredations recently committed. 
My party consisted of three non-commissioned officers and twenty-four 
privates. Upon arriving within a mile of this station, which is about 
forty miles from Ruby, I was met by the express rider, who informed 
me that the station was surrounded by Indians, armed, and apparently 
hostile. Leaving a non-commissioned officer with seven men with my 
two wagons, with the balance of my party I hastened on, and found the 
report of the express man correct. There were from 75 to 100 Indians 
immediately around the station; nearly all of whom were armed with 
rifles; and certainly a greater number than either of those above 
mentioned from 500 to 800 yards distant on the mountains. The Indians 
had evidently been bullying the station men, and had exacted from 
them nearly all their stores. The station keeper and the man with 
him have since informed me that the Indians would not permit them 
to go after their stock, and that they had not the least doubt but they 
would have been killed very soon but for my arrival. I gave directions 
for surrounding the Indians near the station; and while that order 
was being executed, two or three of my men, too eager to commence, 
fired prematurely, thus alarming the Indians, and leaving an oppor-
tunity for them to retreat; which they lost no time in taking advan-
tage of. The fire then became general; but the Indians very soon got 
up the sides of the mountains south and east of the station, where they 
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were well protected from our fire by rocks and trees. As they were 
evidently well supplied with rifles and ammunition, and were so greatly 
superior in point of numbers, I did not think it advisable to attempt 
to attack them in their strong position. The Indians, from their 
shelter, fired one or two volleys; but they were beyond range, and did 
no damage. They proceeded to get off as rapidly as vossible. 
List qf Killed and Wounded.-Corporal John Mitche1l, light com-
pany B, fourth artillery, was shot in the hip. I think he is not 
seriously wounded. Private Joseph Henry, shot in the neck, seriously. 
Private Thomas Conly, through the back, sidewise. Of the Indians 
one was killed and four wounded. 
There is a moral certainty of at least three Indians being killed, but 
only one body was left on the ground. Of those reported wounded, I 
saw myself three of them fall, and saw them picked up and carried off 
by others. We got two of their horses, two rifles, a lot of bows and 
arrows, and some bullets. I send a party of eight back to Ruby this 
morning with my wounded, and shall see the express rider through 
the canon, sending a small party with him as far as Shell creek. I 
shall remain here with the balance of my party, eleven men, until the 
arrival of that portion of the company which can be spared from Ruby 
valley, when I shall go on to Antelope springs. 
I would especially mention First Sergeant James Stewart, Corporal 
John Mitchell, and Privates Armstrong, Lackey, Henry, and Conly 
for meritorious conduct during the skirmish. 
I am, sir, very respectfully, your obedient servant, 
STEPHEN H. WEED, 
First Lieut. Fourth Artillery, com'g Light Comp'y B. 
First Lieut. L. A. \VILLIAMS, 
Act'g Assist. Ad;j. Gen., Headquarters Dep't of Utah. 
7 c.-Itinerary of rroute from Camp Floyd to Garson City, Utah Territory. 
Distances from station to station. 
Camp Floyd to Rush Creek ............ , 
Spring left of road ........................ 
Stmpson 's Springs ....... ................. 
Fish Springs .............. , ........ , ......... 
Willow Springs ............................ 
Deep Creek .................................. 
Antelope Springs ........................... 
Shell Creek .................................. 
Egan Canon ................................. 
Butte Station ................................. 
Ruby Valley ................................. 
Dian1ond Springs ........................... 
Spring on Prairie ........................... 
Robert's Creek .............................. 
Dry Creek .................................... 
Simpson's Park Cafion .................. 
Through. Cafion to Parle. ................ 
Sage Spnngs ................................. 
Rus River .................................... 
Sink of Smith's Creek ................... 
Lookout Mountain ..................... · ... 
Edwards' Creek ............................ 
Along Edwards' Creek .................. 
Cold Springs ................................ 
Middle Gate ................................ 
Sand Springs ................................. 
Carson Lake ................................. 
Carson Station .............................. 
Bridge over Carson river ................ 
Carson City .................................. 
































Grass. Water. Fuel. Remarks. 
" I Plenty ....... Wood ....... 
" " " 
" " Sage ......... 
Poor......... " " I Across desert. 
" '' " *One. 
Good ......... " Wood ....... Good ......... " " 
" " 
" " " 
*Two. 
" " " 
" " " 
Wood three miles distant. 
" " " Poor ......... 
" Sage ......... Good ......... 
" Wood ....... 
" " " 
*Three. 
Poor ......... Little ......... 
" Good ......... 
" Sage ......... Water in springs for 100 animals. 
" " " Poor ......... Plenty ....... 
" 
Two miles before reaching river take left hand road. 
Good ......... Plen,~y ....... Sage ......... *Four. 




" " " 
" " " I Well up towacd• mountain. Good ......... Doubtful. ... Sage......... Gruss half mile right of road. 
" Sulphur ..... Wood ....... Grass and wood half mile right of road. I In places .... Good ......... " Forks of road two miles take left hand. 
" " " 
" " " 
The Stations marked thus *are those designated by Lieutenant Perkins us the best for cantonments. 
STEPHEN H. WEED, 
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7 d. 
ADJUTANT GENERAL's OFFICE, 
Washington, July 3, 1860. 
SIR: The Secretary of War desires that you will comply with th~ 
request contained in the accompanying copy of a letter recently ad-
dressed to him by the Hon. W. M. Gwin, of the United States Senate, 
and others, to the extent that the means at your disposal will permit. 
I have the honor to be, sir, very respectfully, your obedient servant) 
S. WILLIAMS, 
Assistant AdJ~dant General. 
The CoMMANDING OFFICER, 
Department of Utah) Camp Floyd, U. T. · 
7 e. 
WASHINGTON CITY, D. C., June 28, 1860. 
SIR: From reliable information received to-day from Ruby valley, 
under date of the 17th instant) we are persuaded that the mere march-
ing of troops between Camp Floyd and Carson valley will not afford 
that reliable protection to the emigrant, mail, and pony express route 
contemplated by the department in its order of June. Therefore we 
respectfully request, for the better protection of the route, that you 
order troops cantoned at three or four several points between Camp 
Floyd and Carson valley for the season. Our informant refers to two 
cases of Indian depredations committed at mail stations after the troops 
had passed) and between the commands, in one of which a Mr. Miller, 
mail agent, was killed, and the stock run off and station burned. 
These outrages are becoming so frequent that, unless checked by the 
strong arm of government, this great thoroughfare of emigration and 
mails to the Pacific must be broken up. 
Very respectfully, your obedient servants, 
Hon. JOHN B. FLOYD, 
Secretary of War. 
VoL. n--7 
WM. M. GWIN, 
JOSEPH LANE, 
LANSING STOUT, 
JOHN H. DRESBELBIS, 
AUSTIN E. SMITH, 
EDWARD I. PRINGLE, 
BETHUEL PHELPS, 
M. E. FLANIGAN, 
S. D. HUNTSMAN, 
JOHN J. MUSLER, 
A. LEWIS COLLINS, 
0. P. SUTTON. 
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8. Colonel Cooke to General Scott. 
HEADQUAHTERS DEPARTMENT OF UTAH, 
Camp ~Floyd, August 29, 1860. 
~IR: I inclose, for the information of the Commander-in-Chief, are-
port from the commander of company B, fourth artillery, embracing 
one from Sergeant Bishop, of his company; also, a report from Lieu-
tenant Colonel Howe, commanding second dragoons, operating on the 
northern emigrant route. 
Having reliable information that the last of the emigrants will have 
passed previously, I have ordered Colonel Howe to march back to Camp 
Floyd. 
Very respectfully, your obedient servant, 
. P. ST. GEORGE COOKE, 
Colonel Second Dragoons, Comma.nding. 
AssrsTANT ADJUTANT GENERAL, 
Headquarters of the Arr·my, New York City. 
8 a. 
RUBY VALLEY DEPOT, UTAH TERRITORY, 
August 21, 1860. 
SrR: In compliance with letter of instructions from headquarters 
department of Utah, dated tTuly 18, 1860, I have the honor to submit 
the following report : 
Lieutenant Perkins, in consequence of severe illness, relinquished 
command of the company on the 9th instant; he is still very sick. Of 
the three men reported wounded in action at Egan canon, one private, 
Thomas Conly, died on the 13th instant. The other two are doing 
well. With these exceptions, the command is in good health. The 
state of the roads regarding Indians remains much the same as at pre-
vious reports. The Goshoots) joined, it is believed, by some of the 
Parvous or Parowans, continue hostile, and are well supplied with 
arms and ammunition. 
As to the operations of troops since the last report, I would refer to 
my previous communications and inclosed copies. As I have previously 
reported, I left this place on the 11th instant, and very fortunately 
happened to make a long march on that day. Except for my timely 
arrival with my command, there can be but little doubt but that the 
station at Egan canon would have been destroyed; and it is more than 
probable, encouraged by their success, the Indians would have suc-
ceeded in their attack upon Shell Creek station the following morn-
ing. I have found it necessary to return to this place for stores, and, 
as -far as practicable, a change of animals. I shall leave early to-
morrow morning, the 22d instant, with rations for fourteen days. The 
portion of the company with me, including detachments left at Shell 
creek and Egan canon, will number thirty-four. I propose to be on 
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or near the road between this point and Willow springs for the next 
two weeks. 
From all the signs I could find, I believe there are now very few 
Indians in the vicinity of the road. It is my opinion they have scat-
tered to trade with the tribes north and south, and will not be back 
on the road in less than ten days or a fortnight in force. 
At the request of Lieutenant Perkins, I inclose a copy of a report of 
Sergeant Bishop. Though of old date, it has been received by him 
since his last report. 
I am, sir, very respectfully, your obedient servant, 
STEPHEN H. WEED, 
First Lieut. Fourth Artillery, Corn'g Light Com,pany B. 
Lieut. L.A. WILLIAMS, A. A. A. G., 
Headquarters Department of Utah, Carnp Floyd, U. T. 
8 b. 
DEEP CREEK STATION, A'ltgust 12, 1860. 
SIR: I beg to inform you of our movements since leaving your com-
mand. 
We encamped on the evening of the second day at Spring valley, in 
a kind of a broad ravine, not steep at all; plenty of open ground; 
splendid grass for the animals. I gave particular instructions to the 
men when on post to set down in the middle of the horses) and keep a 
sharp lookout, as the Indians, (if any of the reports were true,) would 
be apt to try and shoot an animal. I also instructed the sentinels, if 
there were any signs, not to make any noise, but just to wake me, and 
I could arouse the men cautiously, and prevent any confusion. About 
half past eleven the sentinel reported that there were arrows flying in 
all directions, and to prove that it was so, one of the arrows struck 
between Mr. Rogers' head and mine. I immediately, but very quietly, 
awoke the men ; divided them; four with the horses; two skirted one 
side of the hill, Mr. Rogers and myself on the other ; the moon just 
arose; we started one Indian ; he turned and fired a rifle ; Mr. Rogers 
and I fired, and judge struck him, but he was too near the hills to 
follow him. In about an hour we struck camp, and started for Deep 
creek, where we arrived at about 10, a. m., hearing bad accounts from 
the emigrants all the way, which I presume you will hear on their 
arrival at Ruby. 
When I arrived here I intended to lay over one day to rest the horses, 
give them some grain, and proceed back tQ Shell creek, as they gave 
bad accounts of the Indians, and were waiting for some protection to 
cut hay some eight miles from there, called Steptoe valley; I had left 
our rations there accordingly, but the state of affairs here make me alter 
my plans somewhat till I hear from you. 
On the evening of the day we lay over here, information was brought 
to the station by the men who are cutting hay, (about four miles from 
here,) that some Indians stole upon them and demanded something to 
eat; the men gave them their own dinners, and promised, (to get rid 
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of them easy,) they would bring them down provisions to-morrow; one 
of the men can speak to them. When I heard of this, I thought it 
was a good opportunity to pay them off; those men here are Mormons, 
working on some cultivated land, and dicl not wish those Indians 
harmed. I consulted with Mr. Kennedy, and I proposed to go down 
the next day with my own party, and have no person else interfere, in 
the bottom of one of the hay wagons covered up; Mr. Kennedy prom-
ising to have two horses down on the ground in case any of them would 
escape, we could with horses cut them off from getting to the hills; we 
went down; the wagon brought us up within thirty yards; they were 
only five of them showed themselves; we immediately jumped out; they 
seeing the hay moving suspected something and nin; we fired and 
followed them up ; killed one on the spot, and wounded three others ; 
owing to not having the horses, the three wounded got into the hills; 
when the horses got to where we were, some half an hour after, I 
followed the track of those wounded Indians, and saw plenty of blood, 
but they got off. That evening I dispatched three of my party to Shell 
creek, to lose no time for those men to get their hay; I and three men 
remaining here. Mr. Kennedy thinks that there are hardly enough 
men here, as the Goshoots are apt to try and do some damage, and 
the emigrants are afraid of those two canons, (Antelope and Shell 
creek;) by his request I name this; I think myself that seven men at 
either of those stations would be a very good thing. 
I am, sir, your obedient servant, 
GEORGE L. BISHOP, 
Sergeant Light Company B, Fourth Artillery. 
First Lieut. D. D. PERKINS. 
P. S.-One of the horses (Chapin's) got struck with an arrow) but 
fortunately struck on a rib, and he is doing well. 
August 16.-Since writing the above the three men came back here, 
(the next day;) were fired at by a numerous party of Indians in Shell 
Creek canon; they accompanied the express from there; they killed four 
Indians, one in the canon, and three in Spring valley; two of the horses, 
(Chapin's and Scolly's,) were shot in the hind-quarters with bullets, 
but are doing well. One of our men started with the express to Wil-
low springs last night; the express man turned back, having been fired 
on in the canon. 
8 c. 
HEADQUARTERS SECOND DRAGOONS, CAMP LEFT BANK PoRT N EUF RIVER, 
Emigrant Route, Oregon, .A~tg·ust 22, 1860. 
LIEUTENANT: Since my last communication to the headquarters of 
the department of Utah, I have kept scouts en route to Salt river, one 
hundred miles east, and to City of Rocks, ninety-three miles, and to 
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ll 45 .................. 1 ...................... .. 
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............ NNE ............ do ........ J
1 
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1 0 ......... 
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Remarks. 
Owing to the heavy seas 
breaking over the pier; 
and the unsteady mo-
tion of the tide-gauge, 
occasioned by the 
roughness ofthe lake, 
the observations, from 
7 o'clock, p. m., of 
this day, (June 3,) to 
5h. 30m., a. m., in-
clusive, of June 4, 
were made by the 
gauge established in 
the basin of the Chi-
cago city water-works 
where the surface is 
smooth. The zeros of 
reference of the two 
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10 30 ........................................ .. 
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11 5 ........................................ .. 
11 30 ........................................ .. 
11 35 ........................................ .. 
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0 30 ......................................... . 
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1 0 ........................................ .. 
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3 30 u. c ................................. . 
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5 0 ........................................ .. 
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6 30 ......................................... . 
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ENE ............ do ............... do........................ 4.46 ...... do......... ister by the tide-gauge 
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ENE ........... . do ............... do........ Stratus 8 . 4.62 ...... do ......... 
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north pier. 
ENE ............ do ............... do........ . ............... 4.48 ...... do ........ . 
ENE ............ do ............... do........................ 4.57 ...... do ....... .. 
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ENE ............ do ............... do ......... , ............. . 
ENE ............ do ............... do ........ . 
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ENE ...... Light ............... do .................... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ......... l Cloudless. 
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.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. ... :do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ......... ,' 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ...... .. 
. ..... do ....... .. 
.. .... do ....... .. 































TABLE A 11-Continued. 
s::~ cu...--. rn Q) I I ...G· Q) ..=;d Wind. 
·3 r:' +'.,=i ...G ...,,.o 
..... d () . "-'cu0 d+' =~ ~ .::: ,j 0~ ..... oj o...G..=: 
... :l <l.J .~.§ ...., ro 8 Q) 0 rn <l.J ~.s~ rn u d f...-4 ~ 0 
...Ou ...G ::S''"' ~ g 3 >..-- ¢:<!3 0 d p., ...., oj 
........... 





~rn ... d Q)-c ... 5 Q) •• s:: Q) 
I 
,j 0·.-< Q) s:: a.>~Q) Q) Q) tn ..=: ,. s:: p..._. §s:: 8'88 rn ,.... d "d Q)•.-< ~~ s:: 8~ 0 82 ... d Q) ;:! 0 Q) 0 Q) ><: d ~88 0 ... ~ ~ ~ E-iQ) 1=0 u w 5 
h m. o o 
~ 38' p, M. ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: .. ~~~ll~::::::::: .. ~:~~::::::::: ' """'"""" 
~ 3~ ::::::::· ::::::::: :::::::::::: :::::::::::: ~~ :::::::: ::::J~::::::::: ::::::~~::::::::: 1 · 
9 0 .......................................... NE .............. do ............... do ....... .. .. 
9 30 .... ..... ......... ............ .. .. ........ NE .............. do ............... do ....... .. 
10 0 .......................................... NE .............. do ............... do ........ . .. 
10 30 .......................................... NE .............. do ............... do ........ . 
11 0 Sets ................................... NE .............. do ................ do ....... .. 
.. 
11 30 ......... ...... ... .. .......... ........ .... NW ....... Gentle ............. do ....... .. 
T:r~~·~:· ::::::::: ::::::::: ::::::::::·: :::::::::::· ~$.::::::· ::::JL:::::: ::::JL:::J:::::::::::::·· 
2 0 .......................................... SW .............. do ............... do ........ . 
~ 3g :::::::::::::::::: :::::::::::: :::::::::::: ~~::::::::: ::::J~::::::::: ::::J~::::::::t. ............. l 
3 30 ......... ......... .. .......... ... .. ....... SE ............... do ............... do ....... .. 
! ~~ :~:·:~:: 1 ::::::::: :::::::::::: :::::::::::: !~i:::::::: ::;'gl!::::::::: ,:j:-1 !~:~;; :::1:: :::::::::::::! 
8 0 1 ......... 1 ••••••••••••.•••••••••••••••••••• , S ................ do ......... 1 ...... do ......... l ............. .. 
Q) I "d 
"2 :S s ~-"' Q.)a~ 
~ ~~ 
rn 
..... d s:: • 
0 ........... U1 
+-) ~ Q)n~ 
~~ ~·8 
Q) :l"' C) 





























Rough ...... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Tol. rough .. . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
..... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. . 
...... do ........ . 
...... do ....... .. 
.. .... do ......... l 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
...... do ....... .. 

















~ 3~ ::::::::: "55:i/"29.:7·6s"l···6·9 ...... 1 ~::::::::::: j ::::::~~::::::::: j .. ci~~~:y::::::Js;l:~t~~·1o· ~J ......... :~"~': ::::::::J:::::::: ::::,:::::::::::: l~::::::::: r :: ::::!!::::::::: ~ ::::::!!:::: :::::;::::::::::::::: 
0 30,P. M .......... 55.7 29.708 69 E ........... , ...... do ............... do ......... 
1 
Stratus 7 
1 0 ................. '1' ....................... E ................. do ............... do ....................... . 
1 30 .......................................... E ........... , ...... do ......... l ...... do ......... ,l .............. . 
2 0 ......... ......... .. ...... .. .. ............ ESE ............. do ............... do ....................... . 
2 30 ...... ... 55.2 29.683 67 ESE ............. do ............... do ......... Stratus 9.5 i ~~ ::}::;: :::::::::1:::::::::: :: ~ :::::: :::::: 111::::::: :: !!!tl!::::::::: ::::::!!t!!! :::::I::::::::::::::: 
7 0 ......... 1 ......... 1 ........................ ESE ............. do ............... do ........ . 
7 30 ......... ......... ............ .... .. ...... ESE ............. do ............... do ......... 1 ........... .. 
8 0 ......... ......... .. ...... .. .. ............ ESE ............. do ............... do ........ . 
~ 3~ ::::::::: :::::::::1:::::::::::: :::::::::::: ~~~::::::: ::::J~::::::::: ::::::~~::::::::: 
9 30 ............... "'I".......... ......... ... ESE ............. do ............... do ......... 
1 
............... . 
10 0 ......... .... ..... .. ...... .... .. .......... SE......... Gentle ............. do ...................... .. 
10 30 ......... ........... .......... ............ SE ............... do ............... do ....................... . 
,i!l:g:.,~:. :~~ts:: :::::::::::::::::::::: :::::::::::: ~~~::::::: ::::::!!::::::::: :: ::::!!:::;:::r.:.::::::-::: 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
I ::::J~::::::::: .... . . do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. .... do ....... .. 
..... do ....... .. 
..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... l Clouds NN,V. 
...... do ....... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled .. . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
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QJ 




















3 >- ~ 
o:! ;., 1-< 
;.,;:s3 
<l) C) <l) 
s~s 
<l) s ~ 
E-1 
~· 3~:· , .... 1 ............ ~ ... r~ .... 1 ...... ~ .... . 
~ 5g ~ -~:.~:. ::::::::: ~ :::::::::::: 1 :::::::::::: 
5 30 "'"'"'1'"'""': ............ 1····"""" 6 0 ......................................... . 
6 30 ......... 1 ......... 1 ............ ,1 ........... . 
~ 3~ :::::::::1:::::::·· :::::::::::::::::::::::: 
8 0 ........ ·I 55 :29 . 687 I 69 
8 30 ......... , ..................... , .......... .. 
9 0 ......... 58 :29.676 65.7 
9 30 ....................................... .. 
10 0 ......... !, ..................... 1 .......... .. 
10 :20 Rises ...................... 1 .......... .. 
10 30 ! ......... , ............................... .. 
11 0 ......................................... . 
11 30 ....................................... .. 
Noon .................. , 59 :29.671 (i8.5 
0 30, p, r.t. , ........................................ .. 
1 0 ........................................ .. 
~ :~ ~ ::::::::::::::::::::::::::::::::::::::::::: 
3 0 1 ......... 1 60 :29.630 68 .:2 
3 30 , ......................................... . 
4 0 ......................................... . 
4 30 ........................................ .. 
TABLE A 11-Continued. 
Wind. ..!x::Q)s:; Q.) I "d I ~] cd 







.. I ,_ I 0 ... ·~,.._ 
-5 I ~ I ui .... ~ Q,.l~~ l 
M. I -:;:::: "0 ,.<:!~ t.o.S I. t:: d d I;>!J ,_, d C) 
<:.> Q) 0 ·~ ..... cd QJ 
: aJ i ~ j o l:r;•-
1 
I . 
SSE ....... Light ......... . Cloudy .... ..\. ...... .. ...... , 
SSE ............. do ............... do ...................... .. 
SSE ....... 1
1 
...... do ......... ~ ...... do ........................ , 
SSE ............. do ............... do ...................... .. 
SSE ....... , ...... do ......... , ...... do ........................ 1 
~~.:::::::: 1 ::::::~~::::::::: \ ::::J~::::::::: ::::::::::::::: 
SE ......... , ...... do ......... , ...... do ........................ , 
SE ............... do ............... do ......... Stratus 9.5 
Sea . 
Sl. rufilcd .. .. 
...... do ....... .. 
Rufiled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ......... ! 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . SE ......... ~ ...... do ............... do ....................... . 
ESE ...... 
1 


































...... do ......... 
1 
...... do ....................... . 
E ................. do ......... Clear ....................... . 
E ........... , ...... do ............... do ......... , Cloudless. 
E ................. do ............... do ...................... .. 
~::::::::::: ' ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::· , 
~::::::::::: ' ::::::~~::::::::r::J~::::::::: , :::::::::::::: : ~ 
E ........... l ...... do ..... . ... ~ ...... do ......... , Cloudless. 
E ........... 1 ...... do ............... do ....................... . 
ESE ...... ...... do ......... , ...... do ..................... .. 
ESE ............ do ............... do ......... l ............. .. 
ESE ............ do ............... do ...................... .. 
.. .... do ....... .. 
...... do ......... , 
...... do ......... , 
.. .... do ........ . 
...... do ......... 1 
Sl. rufiled ... . 
...... do ......... 
1 
...... do ....... .. 
...... do ........ . 
. .... do ......... 
1 
...... do ....... .. 
.. .... do ........ . 
Ruffied ...... . 
















~ ~& w:~:·: :::::::::'::::::::::::':::::::::::: ~~t::::r::JL:::::: :::JL::::::',::::_::::::::::: 
6 0 .... .. . .. 61 29.598 71.5 ESE ...... 
1 
...... do ............... do......... Cu-rus 0 .. 
6 30 ......... ......... .. .......... .. ...... .... ESE ............ do ............... do ....... .. 
7 0 1 .......................................... ESE ............ do ............... do ......... , .............. . 
7 30 .... ..... ......... ............ ........ .... ESE ............ do ............... do ........ . 
! 3g 1::::::::: ::::::::: :::::::::::: :::::::::::: ii~ :::::: ::::JE:::::: ::::JL:::::: ··············· 
~~ :~ 1::::::::: ::::::::: :::::::::::: :::::::::::: lit:::: :::JL:::::: ::::JL:::::: ............... . 
11 30 .......................................... SE ............... do ............... do ........ . 
Midnight ... Sets .. 56.5 30.580 
1 
71 SE ............... do ............... do ........ . 
.Tnno 7 ~ ~g' A.M. ::::::::: ::::::::: :::::::::::: ,: ::::::::::: ~~::::::::: ::::::~~::::::::: ::::::~~:::::::::1::::::::::::::: 
0 45 .......................................... S ........... Gentle ............. do ....... .. 
1 0 1......... ... ... ... .. ...... .. .. .. .... .. . ... S ................. do ............... do ....... .. 
1 15 ......... ......... ............ ............ S ................. do ............... do ........ . 
1 30 ......... ......... .. . ......... ... ......... S ................. do ............... ao ........ . 
1 45 ......... ......... .. ...... .... .. .. .. .. . ... S ................. do ............... do ........ . 
2 0 ......... .... ..... ............ ........ .... S ................. do ............... ao ......... , .............. . 
~ ~g ::::::::: ::::::::: ::::::::::::':::::::::::: ~: :::::::::: ::::::~~::::::::: ::::J~::::::::: 
2 45 .......................................... S .................. do ............... do ......... 1 .............. . 
~ 1g ::::::::: ::::::::: :::::::::::: :::::::::::: ~:::::::::::: .. ~:~~1~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
3 30 .......................................... S .................. do ................ do ........ . 
3 45 .......................................... S .................. do ............... do ......... , ............ .. 
4 0 .......................................... S .................. do ............... do ........ . 
4 15 ......... ... ...... ...... ... ... ... ....... .. S .................. do ............... do ........ . 
! 1! ~ ::;::~: ::::::::::::::::::::::::::::::::: !:::::::::::: ::::::11::::::::: :~;l!cle;,::: l ::::::::::::::: 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 




...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
...... do ......... l 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
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Sea. Remarks. 
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h. m. 0 0 


















......... , 70.5 29.533 71 




11 15 ......................... .. .............. . 
11 30 Rises ............................... .. 
11 45 ........................................ .. 
Noon .................. 78.7 29.431 74 
0 15, P. l\1. ........................................ .. 
0 30 ............................ . ........... .. 
0 45 ........................................ .. 
1 0 ........................................ .. 
]. 15 ........................................ .. 
S .... .. . .. .. Light......... Tol. clear .. 
S ................. do ............... do .. : ..... . 
S ................. do ............... do ....... .. .. 
S ................. do ............... do ......... l, 
S ................. do ............... do ......... . 
S ................. do ............... do ......... Cirrus 1.5 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ......... Sl. cloudy ... 
1 
.... _ ......... .. 
S ................. do ............... do......... Cirrus 4 
S ................. do ............... do ......... . 
S ................. do ............... do ....... .. 
S ........... Fresh ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::::~~::::::::: 1 · .. 
S ................. do ............... do ........ . .. 
! ::::::::::: ::::J~::::::::: ::::::iL::::::r 
S ................. do ............... do ........ . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ......... Cir. st. 6 
S .. .. .. .. .. . V ery fresh.. Cloudy ...... . 




























Ruffied ..... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 

























































·················· ············ ........... . 
::::::::: ::~~::~: :!::~~::~~~: : :::~:~:·:~::: 
::::::::::::::::::j:::::::::::::::::::::::: 
.................. ; ....................... . 
1st qr. , ......... , ............ , ........... . 
::::::::r:::::::~::::::::::::~:::::::::::: 
· u·.· c·.·1 .. ~:: : .. 1 .. ~~.: ~.~~ .. I ... :~:.~ ... 
......... , ......... , ............ , .......... .. 
.................. ············ ············ 
................. ············ ........... . 
········•t•••••••••j••••••••••••l••·········· 
~ ::::::::::: .. s~~·~~~:i:::::::: ::::::~~:::::::::c::::::::::::: 
i ::::::::::: ::::JL::::::: ::ri~;~~.:.:.::::::r::::::::::::: 
S ................. do ............... do ....................... . 
S ................. do ......... Cloudy ...... J Nebula 10 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... l .............. . 
~ ::::::::::: ::::::~~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
! ::::::::::: :i~;~~~;~:;~:: :: ::JL: ::: :t: :::::::::::: 
S ................. do ............... do ....................... . 
li::::::·: :::JL:::::: :.:Jr::::)::::::::::::::: 
S"\V .............. do ............... do ........ . 
~~:::::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
SW .............. do ........ . ...... do ......... l Stratus 7 
SW .............. do ............... do ....................... . 
SW .............. do ......... Very cloudy .............. . 
SW .............. do ............... do ......... ............... . 
vVSW .......... do ............... do ........ . 
WSW .......... do ......... Ruin ........ . 
WSW .......... do ............... do ....... . 
W'dW .... Fresh ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do .............. . do ........ . 
NW ............. do ............... do ........ . 
SW ........ Light .............. do ........ . 
SvV .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW ............. do ............... do ........ . 
S .... •............ do ............... do ........ . 
S ................. do ......... Cloudy ..... . 











































l ...... do ....... .. ...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
... ... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Very cloudy in the S . 
and SvV. 
At this time perceiving a 
strong current running 
alternately up and down 
the river, causing a fluc-
tuation in the lake, we 
have therefore made 
intermediate observa-
tions, and continued 
them at shorter intervals 
than usual, as here 
shown, until 8h. 30m,., 











































































ill ill Q)"' 







..... ill ,-... o~..s:i I 
ill .... oj 
~-S~ ~ ;;. ... :-::: 
S-ot ~ ~ a,) :;j~ 
;:l.<.l <:.l 
s ~ s 
~ s 8 
h. m. o o 
9 45,P.M .......................................... . 
10 0 ....................................... .. 
10 15 .............................. .. .......... . 
10 30 ........................................ .. 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ....................................... .. 
10 45 ........................................ .. 
Midnight ........................................... .. 
0 15, A. 1\1. ........................................ .. 
0 25 Sets ................................. .. 
0 30 ....................................... .. 
0 45 ....................................... .. 
1 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ........................................ .. 
3 0 ........................................ .. 
3 15 ......... ] ............................... .. 
3 30 ........................................ .. 
3 45 ......................................... . 
4 0 ........................................ .. 
























S ........... Light......... Cloudy .................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ........... .. 
S ................. do ............... do ........ . .. .. 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . .. 
S ................. do ............... do ......... . 
S ................. do ......... Sl. cloudy. . 
SW .............. do ............... do ........ . 
.. 
... 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. It::::: .::JL:::::: :::AL:::J::::::::::::::: 
w· ............... do ............... do ...................... .. 
W ............... do ......... 1'ol. clear ... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... . 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ........ . 
NvV ............. do ............... do ....... .. 
E~::::::: ::::::iL::::::: ::::::~~::::::::Y .. 
N"\V ............. do ............... do ......... ............... . 
Q) I "0 
..!:<:~!::;: ~·;; d 
'-'"'"" ill Q) Q) 
-50.~ 
"""'~ >=: • 0 .... ..-~~ 
.-) ~ a) ;g 
-fn~ tuJ.S ·~ :;...._ :::s 0 





























Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
Sl. ruffled ... 
.. .... do ........ . 
.. .... do ........ . 
.. .... do .. ...... . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 


























5 I5 :--::::JH/ :::::-:::-:: :··:H::: 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 ........................................ .. 
6 I5 ........................................ .. 
6 30 L. C ................................ .. 
6 45 ......................................... . 
7 0 ......................................... . 
7 I5 ........................................ .. 
7 30 ......................................... . 
7 45 ........................................ . 
8 u ......... 58.2 29.471 71.7 
8 15 ......................................... . 
R 30 ........................................ .. 
8 45 ........................................ .. 
9 0 ......... 58.5 29.492 69 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ........................................ .. 
IO 0 ........................................ .. 
10 I5 ......................................... . 
IU 30 ........................................ .. 
10 45 ........................................ .. 
II 0 ......................................... . 
1I 15 ......................................... . 
11 30 ....................................... .. 
I1 45 ........................................ .. 
Noon .................. 59.2 29.534 68 
0 1fi, P. IlL .. : ...... ............................... .. 
0 30 ......................................... . 
U 45 Rises ............................... .. 







......... 1· ......... 1 ............ 1 ........... . 
········· ................................ . 
.................. ............ ........... . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............ . do ........ . ...... do ....... .. 
NW ............. do......... Clear ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ......... Tol. clear .. .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
~;fri::: ::: "(j~:ty~·::::: :: :: ::::~~ :::::::::1::::::::::::: 
NNE ............ do ............... do ......... Cumulus 3 
NNE ............ do ......... Cl ear ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... l Cumulus 3 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... , .............. . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ...... Light. .............. do ....... .. 
NNE ........... do ............... do ....... .. 
NE ............. do ............... do ....... .. 
NE .............. do .... : .......... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... l Cumulus 6 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ dtJ ............... do ........ . 
ENE ............ do ............... do ........ . 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. . . ... do ....... .. 
Ruffled ...... . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. ruffled ... 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 































































































<..) 00 ;;:::_ 
·~ o:j 
















8 ~ s ~S2 
0 
.. • .. • • .. I 58 . 5 I 29 . 585 I 69 . 7 
......... , 56 29.597 67 
u. c. , ......... , ........................ . 
























ENE ...... Light ......... ! Clear ....... .. 
E ................. do ............... do ......... l Cun1ulus 5 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. .. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E........... Gentle ............. do ......... ,. 
~::::::::::: ::::J~::::::::~ ::::J~:::::::::. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
~Nii~::::: ::::J~::::::::: ::::::~~:::::::::1.~~~~1.' .• ~:.~. 
ENE ............ do ......... Tol. clear ... . 
ENE ............ do ............... do ....... .. 
ENE...... Light.. ............. do ....... .. 
ENE ............ do ............... do ....... .. 
.. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 1 ............... 1 
NNE ............ do ............... do ....... .. 
NNE ............ do ......... Sl. cloudy ... l ............ .. 
NNE ............ do ......... 
1 
...... do ......... l ............. .. 
NNE ............ do .............. do ...................... .. 
NNE ............ do ............... do ....................... . 
Q) I '0 
~ <l)::: ~] d 
~~ 
<l) Q) C!J 
-5 p_~ 
00 
...... oi::: • 
0 ..... 00 ~ ~r Q.)~~ 
~~ ~-§ 
'Q) :s ~ 0 





























Sl. ruffled .. .. 
...... do ........ . 
...... do ....... .. 
..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.....• do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... do ........ . 
...... do ....... .. 
















Jun e 9 
9 15 1 ........................................ .. 
9 30 ........................................ .. 
9 45 ....................................... .. 
10 0 .................. ············ ........... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ....................................... .. 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ........................................ .. 
Midnight ........................................... .. 
~ ~~' A.M .•• 8~~~:: ::::::::: :::::::::::: :::::::::::: 
1 (9 ......................................... . 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 
6 30 
7 0 .............................. , .......... .. 
7 15 L. C ...................... 1 ........... . 
~ 3~ :::::::::"59'"" "29':6i8" '"6'5'.'7 
8 30 ........................................ .. 
9 0 ......... 59.2 29.G18 67 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 66 29.609 69 
0 30, P.M .......................................... . 
1 0 ........................................ .. 
i ~~ 'iii~-~~~ :::::::::1:::::::::::: :::::::::::· 
NNE ...... · ...... do .............. . do ......... l ............. .. 
NNE. .... .1. ..... do......... Tol. clear ... 
NNE ..... .I. ..... do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ......... Sl. cloudy .. . 
NNE ............ do .......... : .... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... ,. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ..... . , ...... do ............... do ........ . 
NNE ............ do ............... do ......... I ............ . 
NNE ............ do ......... Tol. clear .. . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ...... Gentle .............. do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
N ................ do .............. do ....... .. 
~: ::::::::: ::::::~~::::::::: ::::::~~::·::::::~::::::::::::::: 
N ................ do ............... do ........ . 
W ........ . Light ............... do ....................... . 
W ............... do ............... do ...................... .. 
SW .............. do ............... do ......... Cloudless. 
VVSW .......... do ............... do ....................... . 
WSW .......... do ............... do ......... Cloudless 
WSW .......... do ............... do ....... .. 
~~~:::: ::::J~::::::::: ::::J~::::::::r ::::::::::::: 
WSVV .......... do ..... , ... Sl. cloudy .. . 
WSW .......... do ............... do ......... 
1 
............. .. 
WSVV .......... do ............... do ......... Cum. 5 .. . 
WSW .......... do ......... Cloudy ..................... . 
VVSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 











































.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... tlo ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
...-... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
Sl. rufiied ... . 
...... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 



















































































<;.... Q) • 
o..c:A 
+' "' a.>>:~ 
~-~ ......_, 
~ t'i ~::s~ Q) c.) OJ 
s-~8 
C) a 8 
E-; 































~cocw 0 n, .... r-< 
~ <l)n ~ 
~~ OL~.s 
bjj:... ;::; 0 
.,., ;::; o;l C) 
<ll rn OD"' 
_____ , _____ _ 
,, __ , __ , ___ , ___ 1 1--------------::r:: 
1859. h. m. ) o o 
June 9 ~ 3~,P. M. ::::::::: ::::::::: :::::::::::: :::::::::::: 
3 0 ......... 70.5 29.575 70.5 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 .. .. .. . .. 69 . 7 29 . 522 71 . 5 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
7 40 u .c ................................. . 
8 0 ........................................ .. 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 ....................................... .. 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
June 10 
Midnight ............ 60 29.506 75.5 
0 30,A.M ......................................... .. 
1 0 .......... ................................ . 
1 10 Sets ............ ...................... . 
1 30 
2 0 ......... , ......... , ............ , ........... . 
WSW .... Light ......... Cloudy .... .. 
WSW .......... do ............... do ........ . 
WSW ......... . do .............. do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Sl. cloudy ... 
W ............... do ............... do ....... .. 
W ............... do; .............. do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ......... Cloudy ...... !Cu. str. 8.5 
W ............... do ............... do ..................... .. 
WSW .......... do ............... do ....... . 
N ................ do ......... Rain ......... . 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
SSE ....... Gentle ............. do ........ . 
SSE ............. do ......... Sl. cloudy ... 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
SW ....... Light ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SV\1 .............. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ......... , .. " ........ . 





























Sl. ruffled .. .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 





















......... 1 ......... 1 ............ 1 ........... . 
......... ································· 
······························ ············ 
......... , ................................ . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 L.C. 48 29.617 66 
8 30 ......................................... . 
9 0 ......... 48 29.642 66 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ....................................... .. 
11 30 ........................................ .. 
Noon......... .... ..... 46 29.695 61} 
~ 3~,r. M • . :::::::::::::::::::::::::::::: :::::::::::: 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ................ . ....................... . 
3 0 ......... 46.5 29.694 65.5 
3 5 Rises ................................ .. 
3 30 ......................................... . 
4 0 ........................................ .. 













......... , 48.5 I 29.699 66.2 
·u-·:c·:1:::::::::1::::::::::::1:::::::::::: 
·······••1••••••••• 1••••••••••••1••·········· 
N ................. do ............... do ......... l ............. .. 
N ................. do ............... do ........ . 
N ........... Tol. fresh ........ do ........ . 
N ................. do ............... do ........ . 
N ................. do ......... Tol. clear .. . 
N ................. do ............... do ......... , ............. . 
N. ..... ... .. Fresh .............. do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ......... l Cloudless 
NNE ........... do ............... do ........................ . 
NNE ...... V ery fresh ........ do ......... Cu·. 0.5 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE...... Strong ............. do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do......... Clear ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... [ Cloudless. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
~ :::::::::: ::::J~::::::::~ ::::J~::::::::: I ::::::::::::::: 
N .......... Very fresh ........ do ......... Cloudless. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
NNE ...... Fresh ............... do ........ . 
NNE ............ do ............... do ......... l··· ............ 1 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
............. .. 
NNE ............ do ............... do ....................... . 











































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
Sl. rough ... . 
. ..... do ....... .. 
. ..... do .... . ... . 
Rough ...... . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
















.,...-.... .,. Q.>....-.. [/J <l) I ~ § ~~ ~ ~~ g ·~ :? . ~ ~ ~ rn ~ ~ :? 
o r§ ~ o'-' ·~~ c~~ 
~ ~ 8 ~ ~ .~-- .5 E ~ .5 r=, 
·~ ~~ "R ~~ ~·~ ~~:.:-~ ~ ~ ... rn ~ F ~ ~ ~ ~ ~ ~~ ~·8 § o...§ I §>:: §<~E 
- s.._... 0 sl>< ,_.cd >'<roo a ~ ;;s ~a) ~ ~~ .... 
J!~:~·o l~·ao.=-=] .... 0 •••• = .... ~ .. ~ 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight. . ........................................ . 
June 11 I 0 30, A.lll .......... 46.5 29.707 69 
1 0 ......................................... . 
1 30 ........................................ .. 
1 35 Sets ................................. .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ......................................... . 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 .. .. . .. .. 55 . 2 29 . 7 46 67 . 2 
8 30 ........................................ .. 
8 50 L. C ................................ .. 
9 0 .. .. . .. .. 56. 7 29 . 7 50 69 . 5 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ........................................ .. 






















NNE...... Fresh .. ... ... Clear ........ . 






NNE ............ do ............... do ......... , .............. . 
NNE ............ do ............... do ....... .. 
:N"NE ............ do ............... do ........ . 
E ................ do ............... do ....... .. 
E .......... Tol. fresh ......... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do .............. do ....... .. 
E ................ do ............... do ....... .. 
E ................ do......... Tol. clear ... 
E ................ do ............... do ....... .. 
ESE ............. do ............... do ......... , .............. . 
ESE ............. do ............... do ........ . 
ESE ............. do .............. do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ......... Sl. cloudy .. . 
ESE ........... _..do ............... do ......... J .............. . 
ESE ....... L1ght ............... do ......... Stratus 9.5 
ESE ............. do ............... do ....... .. 
ESE ............. do ......... CleaT ......... . 
ESE ............. do ............... do ......... \ Stratus 8.5 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do .......... : ... do ........ . 
<l.l~"' 3] § 
,......., 
~ ~ <ll 
'5 ~~ 
'- ctl 0 . 
0 ... ·,....j~ 
.._,gsa)ro ..c:~ oJJS 
bJJ ;.. ::s'0 































...... do ......... l 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ......... l 
.. .... do ....... .. 
.. .... do ......... , 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ......... ! 
...... do ....... .. 
Sl. rough .... , 
...... do ......... l 
...... do ......... 
1 
.. .... do ....... .. 

















11 0 i""'''''''l""""'""l""""""""l""'"""" 11 30 ......................................... . Noon .................. 56.2 29.704 68.7 





......... 1 ......... 1 ............ 1 .......... .. 
1 
........................................ .. 
......... ········· ....................... . 
.............................. ············ 
3 0 . .. .. .. . . 58 29 . 683 71. 5 
3 30 ........................................ .. 
4 0 ......................................... . 
4 15 Rises ................................ . 
4 30 ......................................... . 
5 0 ........................................ . 
5 30 ......................................... . 
6 0 ......... 59.5 29.671 71.5 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ......... ········· ....................... . 
8 0 ......... ········· ...................... .. 
8 30 .............. . ......................... .. 
9 0 ........................................ .. 
9 15 u. c ................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 













Sets ............... .. 
:::::::::c:::::::::::::::::::::::::::::: 
: : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : I : : : : : : : : : : : : 
......... ......... ............ , .......... .. 
:::::::::1:::::::::[:::::::::::.:::::::::::: 
ESE ....... I ...... do ......... 
1
1 ...... do ......... l ............... , 
ESE ............. do ............... do ...................... .. 
ESE ....... , ...... do ............... do ......... Cirrus 1.5
1 ESE ............. do ............... do ...................... .. 
ESE ....... 
1 
...... do ............... do ......... ~ ............... 
1 
ESE ............. do ............... do ......... , .............. . 
ESE. ...... 1 ...... do ............... do ...................... .. 
E ................ do ............... do ...................... .. 
E ................ do ............... do ....... ··1 c;,.,·us 0. 5 
I~J::::::: :::: ::i[::::: :: :: ::::!~:::;::: ::,;::: ::: ::::;; :: 
ESE ............. do ............... do ......... 
1 
Cir. Str. 4 
ESE .... : ........ do ............... do ...................... .. 
ESE ............. do ......... To!. clear ................. . 
~~~::::::: ::::J~::::::::: ::::J~::::::::: I ::::::::::::::: 
~~t:::: :::JE:::::: ::::JL:::::r ::::::::::::: 




ESE ............. do ............... do ................. ..... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ......... ,. ............ .. 
SE ............... do ............... do ...................... . 
SE ............... do ............... do ......... !. ............ .. 
SE ......... Tol. fresh ...... ... do ....................... . 
~~.::::::::: ::::J~::::::::: ::::J~:::::::J::::::::::::::: 
S ................. do ............... do ....... .. 
S ................. do ........... . ... do ....... .. 
S ................. do ......... Sl. cloudy ... ' ............. .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
~::::::::::: .. ~.~:~a~::::::::: ::::::~~::::::::J:::::::::::::: 
S ........... 1 ...... do ......... , ...... do ......... 1 ............. .. 
S ................. do ............... do ...................... .. 












































...... do ....... .. 
.. .... do ........ . 
...... do ......... 
1 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
::::JL::::J 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... 
1 
...... do ....... .. 
Ruffir.d ....... 1 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ......... l 
...... do ......... 
1 ...... do ........ . 
...... do ....... .. 
...... do ....... .. 
::::::~~::::::·:· 11 
Sl. rough ... .. 
.. .... do ....... .. 
...... do ....... .. 
::::JL:::::::: 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 



























































































h.m. o o 
6 3(}, A.M .......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 25 ........................................ . 
8 30 ......................................... . 
9 0 .. . .. .. .. 67. 7 29.466 67. 7 
9 30 ........................................ .. 
9 40 L. C ................................ .. 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......... ................................ . 
Noon .................. 76 29.380 71 
(J 30, P.M .......................................... . 
1 0 ........................................ .. 











......... 1'"' .......................... .. 
:::::: ::r76 .... .. 2~i:a·2a .. .. · ~~3'.·5 · .. 
:::::::::~::::::.::::::::::::::::::::::::: 
Rises 1 ................................ . 
......... 67.5 29.277 71 





















S ........... Fresh ........ Tol. clear ... !. 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 






I::::::::::: :?'ff:t·:· :::JL:::::t~:::::<4:: 
S ................. do ............... do ........ . 
S ................. do ............... do ....................... . 
S ................. do ......... Sl. cloudy ................. . 
S ................. do ............... do ...................... .. 
S ................. do .............. do ...................... .. 
S ................. do ............... do ......... Cir. str. 9. 
S ........... Fresh ......... Cloudy ..... .. 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ..................... .. 
S ................. do ............... do ......... Cu. str. 6. 
S ................. do ......... Rain ........ .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
i::::::::::: ::::J~::::::::: ::::JL:::::::j:::::::::::::::l 
S ........... , ...... do ............... do ......... Stratus 10 




~ ~ 0 . 
o .... ·~ rn 
G) ~ ~~ ~6 
.::?,_ ;::!"<:) 
<ll::::! c:t: 0) 





























Sl. rough .. .. 
.. .... do ....... . . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... llo ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ...... .. 





















......... ! ......... , ............ , .......... .. 
........................................... 
......... ····················· ············ 
········· -········· ·· ·········· ............ . 8 30 ........................................ . 
9 0 ....................................... .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 5 U. C . ............................... .. 
10 30 ....................................... .. 
11 0 ......................................... . 
11 30 ......................................... . 
Midnight ............................................ . 
0 30, A.lli ......................................... .. 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ . 
2 40 Sets ................................. .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ....................................... .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 .. . .. .. . . 71. 7 29 . 353 7 4 . 5 
8 0 ....•.... 72.7 29.368 74.7 
8 30 ........................................ .. 
9 0 ......... 74.5 29.398 75.5 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 L. C ................................ .. 
11 0 ......................................... . 
] 1 30 ········· ................................ . 
Noon ................. 60 29.446 69 
015,P.M .......................................... . 
0 30 ......................................... . 
1 0 ......................................... . 
1 30 ......................................... . 
S ........... , ...... do ............... do ........ . 
~::::::::::: ::::J~::::::::: -~~~-~~:.:::.::: 
S . ................ do ............... do ........ . 
S ................. do ............... do ....... .. 
S ........... To!. fresh ......... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S .................. do ............... do ........ . 
S ................. do ............... do ......... 1 ............. . 
~- ................ do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Light. .............. do ........ . 
S ................. do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... l········· ..... . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do .............. do ......... l Cir. str. 9 
SSW ............ do ............... do ......... Cir. str. 10 
SSW ...... Gentle ............. do ............ _. ......... .. 
WSW .......... do ............... do ......... Cu·. str. 10 
WSvV .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
W ............... do ............... do ......... , ............... , 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
N. .... .. .. .. Fresh......... Very foggy 
N........... Very fresh. . Foggy ..... .. 
N ................. do ............... do ....... .. 











































...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
Sl. rough .. . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffled ..... . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.· ..... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
Smooth .... .. 
.. .... do ........ . 
.. .... do .... ... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do: ...... .. 
...... do ........ . 
...... do ........ . 
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TABLE A 11-Continued. 
:::: 0 . 






















Q.) I "CJ 
~~~ ~·;j d 
;....., 
a.l a.l <ll 
-:5 ~~ 
w 





·-;::; cj a.l 
:::0 w Q.o"O 
Sea. Remarks . 
1--1---1---1 I "1-· --------
h. m. 0 0 










......... , 54. 5 I 29 . 485 71 
~ 3~ ......... 1······· .. 1··"···· .... 1 ........... . 8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ......................................... . 
......... 
1
51. 7129 .5Io 1 10 
. ~.i~-~~. :::::::::::::::::::::1:::::::::::: 
9 30 ................. . 
IO 0 ................. . 
IO 30 ........................................ .. 
10 55 u.c ...................... 1 ........... . 
·II 0 ......................................... . 
1I 30 ........................................ .. 





N ........... Very fresh .. Foggy ....... 
1 
............. .. 
NNE ............ do ............... do ......... 1 ............. . . 
NNE ............ do ......... Cloudy ...... Nebula IO. 
N1~E ...... Fresh ............... do ....................... . 
NNE ............ do ............... do ...................... .. 
Hfi~:::::: ::::JL::::::: ::::JL::::::t::::::::::::: 
NNE. .......... . do ............... do ......... [Nebula 10. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
N 'NE ............ do ............... do ...... .. . 
NNE ...... 1 ...... do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ..... . Very fresh ........ do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
~~~::::J:::J~:::·::::: ::::::~~::::::::: · · ............ . 
NNE ...... 1 ...... do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ...... , ...... do .............. do ....... .. 




























Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 


























































......... , ......... ············ ........... . 
·················· ············ ........... . 
::: :::::: ::: : : : :::' ~: : ::::: : :: ~ :: :: :: ::: :: ~ 
Sets. , ......... , ............ , .......... .. 
........................................... 
.................. ! ...................... .. 
::::::::::::::::::1:::::::::::::::::::::::: 
::::::::::::::::::c::::::::::::::::::::: 
......... !''''''"'!""''''"" ........... . 
......... ········ ············ ············ 
::::::::::::::::::1:::::::::::::::::::::::: 
.................. ! ....................... . 
·········!· ............................... . 
............... ., ......................... . 
I 
::::::.:r::::::r:::::::::::::::::::::: 
:::::: :::1 .. 6o ..... 1 .. 2~;: 465 ..... 7·2 ...... 
........................................... 
::::::::::::::::::1:::::::::::::::::::::::: 
. . . . . .. .. 70 29 . 492 7 4 
.......................................... 
......... ........ ! ....................... . 
.::::::::~::::::::::::::::::::::::::::::::: 
::..:: :: .. H· .:.1:-«t .. E: :. -:". :::-:: 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ......... , ............. . 
NNE ..... Fresh ............... do ....... .. 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
:N"NE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... , .............. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ...... Tol. fre:sh ......... do .... . .. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
E .......... Lig·ht ............... do ........ . 
E ................ do ............... do ........ . 
E ................. do ........ Foggy ...... . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... l Nebula 10 
SSE ............. do ............... do ...................... . 
SSE ............. do ............... do ........ . 
SSE ............. do ......... Cloudy ...... 
1 
.............. . 
SSE ............. do ............... do ......... Nebula 10 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ....... ...... do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............ do ............... do ........ . 
SSE ............. do ............... do ........ . 











































...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Ruffled ...... . 
ell. rough .. .. 
.. .... do ...... ; .. 
...... do ........ . 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... . . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 






























!::;~ <li,---., rJl Q.J I ~- Q.J ,.l:;o:l 
._g ·-:' .....,~ ~ ....,,.a,......, 
..... o:l <.) • <.,..Q.J,...: ro...., 
ui of:':, s=~ o..l:;~ I> s= ...... d 
..... :;j Q.J s= s a.l-;;~ Q.J 0 rJl a.l ~ 
rJl <.) eel B·~ ....... ~ :t-.•P"""''...._, ,.O<J ,.!:; 0 ~ ~ ~~ ..... Q.J 0 o:l p.. eel.-< 2 "0 ...__ 
~r/1 ..... o:l <l)"' ,_,:;j...., o· ..... Q) 0 a.l <.) Q) I> s= p..:.. s s= P..8S <l> ·'"" 0 s2 Oo:l <""' <.) § s 8 i=l...._., 0 :.. 
<l) I>< o:l ~ ~ E-lQ) ~ E-l 
-------
h.m. o o 
11 25, A.M. L.C ................................. . 
11 30 ........................................ .. 
11 45 .................. . ...................... . 
Noon ................... 77.7 29.466 76 
0 15,P.M ......................................... .. 
0 30 ......................................... . 
0 45 ......................................... . 
1 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ......................................... . 
2 45 ........................................ .. 
3 0 . .. .. .. .. 79.7 29.341 77.7 
3 15 .............................. .......... .. 
3 30 ........................................ .. 
3 45 ....................................... .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ......................................... : 









0 ~ •• s:= 
-5 ui Q)Q.J ,.!:; ~~ oJJ 't:l s:: d ;::5 Q.J Q.J 0 :.. 0 ~ u w 5 
SSE....... Light......... Cloudy ...... 1 ............. .. SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ... .. .................. . 
SSE ............. do ............... do ......... Cu. str. 10 
SSE ....... Very fresh .. Sl. cloudy .. . 
SSE ............. do ............... do ......... . .. 
SSE ............. do ............... do ......... . 
SSE ........ ~ .... do ............... do ......... . .. 
S ................. do ............... do ......... . 
S ................. do ............... do ......... .. .. 
S ................. do ............... do .. ., ..... . 
S ................. do ............... do ....... .. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ...................... .. 
S. ....... ... Strong ............ do ......... Stratus 10 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... .. 
S ................. do ............... do ......... .. 
S ................. rio ............... do ......... .. 
S ................. do ............... do ......... .. .. 
S ................. do ............... do ....... .. 
S ........... Very fresh ........ do ....... .. 
S .. ............... do ............... do ......... l .. 
S ................ . do, .............. do ......... . 
S ................. do ............... do ......... . 
... 
S ................. do ............... do ....................... . 
Q I "'0 ~~ s= ~-.o ~ 
;..,-+-' 
Q.J a.l Q.J 
-5 ~~ 
..... o:l s= • 
0 .......... ~ 
Q.J ~ o:l 
~~ ~J).§ 
oJ):.. ;::5 <J 
·~ :;j ro Q.J 






























Sl. rough ... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Rough ..... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
















G 0 . .. . . . . . . 77. 7 29.352 78 . 5 S ................. do ............... do ....... .. 
6 15 ........................................ .. SSW ...... Fresh ............... do ........ . 
6 30 ........................................ .. SSW ............ do ............... do ........ . 
6 45 ........................................ .. SSW ............ do ............... do ........ . 
7 0 ........................................ .. SSvV ........... do ............... do ....... .. 
7 15 ........................................ .. SSW ...... Light ............... do ........ . 
7 30 Rises ............................... .. SSW ............ do ............... do ........ . 
7 45 ........................................ . SSW ............ do ............... do ........ . 
8 0 ........................................ .. SSW ............ do ............... do ........ . 
8 15 ........................................ .. SSW ............ do ............... do ........ . 
8 30 ......................................... . SSW ............ do ............... do ........ . 
8 45 ........................................ .. SSW ............ do ............... do ........ . 
9 0 ......................................... . SSW ............ do ............... do ........ . 
9 15 ........................................ .. SSW ............ do ............... do ........ . 
9 30 ........................................ .. SSW ............ do ............... do ....... .. 
9 45 ......................................... . SSW ............ do .............. do ....... .. 
10 0 ........................................ .. SSW ............ do ............... do ....... .. 
10 15 ........................................ .. SSW ...... Tol. fresh ... Tol. clear .. . 
10 30 ......................................... . SSW ............ do ............... do ........ . 
10 45 ......................................... . SSW ............ do ............... do ........ . 
11 0 ........................................ .. SSW ............ do ............... do ....... .. 
11 15 ........................................ .. SSW ............ do ............... do ....... .. 
11 30 ........................................ .. SSW ...... Fresh ............... do ....... .. 
11 45 ........................................ .. SSW ............ do ............... do ....... .. 
11 50 u. c ................................ .. ss·vv ............ do ............... do ........ . 
June 15 
11/t1i,g~\~: ::::::::: ::::::::: :::::::::::: :::::::::::: 
0 30 ......................................... . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Sl.'cloudy .. .. 
SSW ............ do ............... do ........ . 
0 45 ........................................ .. 
1 0 ......................................... . 
SSW ............ do ......... Cloudy .... .. 
SSW ............ do ............... do ....... .. 
1 15 ......................................... . SSW ............ do ............... do ....... .. 
1 30 ......................................... . SSW ...... Tol. fresh ......... do ........ . 
1 45 ......................................... . SSW ............ do ............... do ........ . 
2 0 ........................................ .. SSW ............ do ......... Rain ......... . 
2 15 ........................................ .. SW .............. do ............... do ....... .. 
2 30 ........................................ .. SW .............. do ............... do ........ . 
2 45 ......................................... . SW .............. do ............... do ....... .. 
3 0 ........................................ .. SW .............. do ............... do ........ . 
3 15 ......................................... . SW .............. do ............... do ....... .. 
~ ~~ ::::::::::::::::::1:::::::::::: :::::::::::: 
4 0 
SW .............. do ............... do ........ . 











































...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Rough ..... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 


































~ . p. .... 
















































..... <l:l 0~ 
Q) • 























.-:... s ~ ~ 0 



















c..... aj::::::: • 
0 ·~ r:n ~ ~x .. ~ ~~~.G. § 







p:j ~I'< .... u ~ ~ 6 ~ rn b.L"'' 
& ~ ,. ~ 
[/). I I 
I 1--·------, I I .----1 I
. ~ t"i 
Sets ...... ~ ...........•. ..:. ..... ~ .... , SW ........ Tol. f•·esh ... Rain ......... 1 .............. . 
--~~~~ .. ::::::::: :.::·:.:::::::::.:_:::: . I*:::::·::,X::g::::::.: ::~~~iF::· .. :: .............. . 
............................. l ........... sw ........ l ...... do ............... do ......... l ............... l 
::::::::: ::::::::: :::::::::::::::::::::::: ~~:::::::: : ::::::~~::::::::: ::::JL::::::: :::::::::::::::, 
......... ......... ............ ............ ssw ...... • ...... do ............... do ....... .. 
......... ......... ............ ............ SSW ............ do ........ ....... do ....... .. 
.............................. ............. SSW ...... Tol. fresh ......... do ........ . 
l*:::::::_:::::..iL:·:::·: ::::JL:·:::: 
1::::::::: ::::::::: :::::::::: ::( : ::::::::: i~:::::::: 1T'i~C :. :·: ::::JF.:· ):S.i·:~:,;;;::io. l 
::::::::: .. 6~ .... .1. _29 :~.~~ .... _7_s.-.~... ~~~: ::::::: I .. V. ~.z:~~~~:: ::: :J~:: :::::: 




























Ruffied ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ......... , 
...... do ....... .. 
l ...... do ........ . 
...... do ........ . 
...... do ....... .. 
, ...... do ....... .. 
l ...... do ....... .. ...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffied ... : .. . 
...... do ........ . 
















t~ ~g ::::::::::::::::::1:::::::::::::::::::::::: 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ......................................... . 
Noon .................. 74.7 29.374 75.2 
0 15,P.M ......................................... .. 
0 25 L. C ................................. . 
0 30 ......................................... . 
0 45 ........................................ .. 
1 u .............................. .......... .. 
1 15 ......... ...... : .. ...................... .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ....................................... .. 
3 0 ......... 75 29.389 76 
3 15 ......................................... . 
3 30 ......................................... . 
3 45 ........................................ .. 



















......... , 70 29.414 I 74 
Rises. , ..................... , .......... .. 
~ ::::::::: 1 ::::::~~::::::::: 1 ::::::~~::::::::: 
W ......... 1 ...... do ............... do ........ . 
W ... .. .. .. Fresh ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ......... 1 . .... do ............... do ....... .. 
W ......... V ery fresh .. Sl. cloudy ... 
W ............... do .............. do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do .............. do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... ! Cirrus 0.5 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... d.o ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do .... .- .. .. 
vVNW ......... do ............... do ......... , .............. . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... 
1 
............. .. 
WNW ......... do ............... do ......... Cirrus 0 
WNW ........ do ......... Tal. clear .. .. 
WNW ......... do ............... do ....... .. 
vVNW ......... do ............... do ....... .. 
WNW ... Fresh ............... do ....... .. 
WNW ......... rlo ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW... Light ............... do ....... .. 
NNW .......... do ............... do ......... , ............ .. 











































...... do ........ . 
...... do ....... .. 
...... do ......... . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ... .. do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 

























































































<.... <ll ,...... o ..c:~ 
~~~ ::s·- ._.. 
~ ~~~ 
Q) ::l 3 
p..O <ll 
s ~ s ~S8 
_ t ___ o -~-o 
. ........ ,.::::::::::::::::::::1:::::::::::: 
9 0 ......................................... . 
9 15 ........................................ . 
9 30 ......................................... . 
9 45 ......................................... . 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ......................................... . 
11 15 ............................... ......... .. 
11 30 ......................................... . 
11 45 ........................................ .. 
Midnight ........................................... . 
0 15, A.M ......................................... .. 
0 30 ......................................... . 












··················· ....................... . 



















NNW.... Light ......... Tol. clear .. .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do .............. :do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW ......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW ......... "do......... Clear ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do .............. do ........ ·. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N .......... Tol. fresh ......... do ........ . 
N ............. ... do .............. do ....... .. 
N ................ do......... Tol. clear .. . 
N ................ do ............... do ....... .. 
1'T ................ do ............... do ........ . 






Q) I "d 
~~ i:: ~·.;:; cd 
. ...., 
a.l ~ <l) 
-:5 ~~ 
'o ~-S rti 
<l)~ ~"2 
~~ E;lj)_§ 





























Ruffled ...... . 
.. .... do ........ . 
.. .... do ...... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... :. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 






















~ :! I::::::::):::::::(::::::::::!':::::::::::: ~n:::::\::::1!:::::: ::: r:;::::t~:::: ::: :: ~~ ::::::::::: ::::~ 
4 30 .......................................... NNE ............ do ......... l ...... do ...................... .. 
, g 




................... ...... ..... ! ............ NE .............. do ......... 
1
1 ...... do ...................... .. 
, 5 30 
1 
......... 1 ..................... J ............ NE .............. do ............... do ........................ , 
: E~ 1.::::::::1::::::::. :: :::::::::· ~ ::::::: ::·· ~~:: ::: ::: rt~~;~~~~~: ::: ::~~;iL::: ::: ·: :::: ::::::::.] 
1 6 45 
1 
.......................................... NNE ...... 
1 
...... do ............... do ......... 1 ............. .. 
7 0 ......... 
1 
................................. NNE ............ do ............... do ....................... . 
~ ~g :::::::::: ::::::::r::::::::::c::::::::: ~~l::::: ::::J~::::::::r::::~~:::::: ::: ::::::::::::::: 
I 7 45 
1 
.............................. 1 ............ NNE ...... 
1 
...... do ......... , ...... do ......................... ! 
R 0 ......... ! 52.2 29.512 67.7 NNE ............ do ............... do ......... Cm·us2. I 
8 1!i ! ......... ~ ................................. NNE ............ do ......... ~ ...... do ........................ , 
~ ~~ ,::::::::1:::::::: ::::::::::)::::::::::: ~~~:::::: ::::::~~::::::::: j ·T~.J~ 0~i~~;.::: :::::::::::::::1 
9 0 1 ......... , 51.7 29.533 I 68.5 NNE ............ do ......... 1 ...... do ......... CiJ'.Str. 4 1 
1 ~ ~g .:::::::::c:::::: ::::::::::::c::::::::: ~~~:::::: 1 ::::J~::::::::r::::~~::::::::: :::::::::::::::1 9 45 ......... ~ ......... ~ ............ f ............ NNE ............ do ......... l ...... do ........................ ! 10 0 ............................. ! ............ NNE ............ do ......... l ...... do ........................ ! 
10 !5 ......... , .......... J ........................ NNE ...... , ...... do ......... , ...... do ........................ ! 
10 30 .................. , ........................ NNE ...... Fresh ......... 
1 
...... do ........................ ! 
10 45 ......... f ......... . ............ 
1 
............ NNE ...... • ...... do ............... do ......... , ............... l 
11 o ! ......... ; ......... , ........................ NNE ...... 1
1 
...... do ......... 
1 
Sl. cloudy ................. , 
11 15. 
1 
......... 1 ................................. . Nl~E ............ do ......... 
1 
...... do ......... · ............. .. 
11 30 ......... 1 ......... 1 ............ 1 ............ NNE ...... I ...... do ............... do ......... l ............... ~ 
11 45 ! .............................. : ............ NNE ...... I ...... do ............... do ........................ ! 
Noon .................. 54 29.524 , 66.7 I NNE ...... I ...... do ......... 
1 
...... do ......... Ci.str.8.51 
1 
0 30, P .M .......... 
1 
..................... ! ............ NNE ............ do ......... 
1 
Cloudy ..................... . 












































...... do ......... • 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
I 
Sl. rough .. .. 
...... do ........ . 
I ::::J~::::::::: ...... do ....... .. ...... do ........ . 
l 
...... do ....... .. 
...... do ........ . 
...... do ......... l 
...... do ....... .. 
...... do ...... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ......... 
1 
...... do ......... 
1 
...... do ....... .. 
...... do ........ . 
...... do ......... l 
...... do ......... ' 
.... :.do ....... .. 
...... do ....... .. 
...... do ....... .. 
l 
....... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. ..•. do ........ . 
...... do ....... .. 



























!:: ~~ ~ ~ cd 
0 .,;~..c.: ...c: ~...o ........... ·~ :? . ~ ('d g 00 ~ ~ ~ 
>S:: <ll 0~ ''""'Cd 0-::;c:::l ~ g ~ ~ ';: .s.§ ~.se 
..l:l 23 ...<:: B · 8 ;... ~ B » ;...~ .::~ ; ~d ~-o eEi3 
0 :~ ~s::: IS. E E "g IS.~ s 
TABLE A 11-Continued. 
Wind. ~~~] ~·~ ~ 
s OJ~Q 
9 . -5 P-<E Sea. 
..;::o <ll 
c.> 
..... c:::l s::: • 
•• s:: ...s:::: Qj 0 ........... ~ 
Q) Q) b.o ui Q) ~ c:::l ...<:: ~~ g>.oE s::; :;j '0 ;:J s-..::, 2 s s 8 c:::l sse 
--- ~ ~ ~ ~ ~ ~;'-----:------1------:---------
1859. I h. m. I o o 
~~ ~ ·~5 ~·g 0 Q) 0 
u w ~ 6 p:: rJ.l b.O'O :;j 0 
June 16 2 0, r. 111. ••••••••••••••••••••••••••••••••••••••••••• NNE ...... Fresh ........ Cloudy..................... 4.45 Sl. rough ... . 
2 30 .......................................... NNE ............ do ............... do........................ 4.45 ...... do ........ . 
3 0 ......... 54.2 29.540 67.5 NNE ............ do ............... do ......... Stratus10 4.43 ...... do ........ . 
~ 3~ .:::::::: :::::::::t:::::::::::: :::::::::::: ~~~:::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: !:~~ ··R:~~~;j::::::: 
4 30 .......................................... NNE ............ do ............... do........................ 4.39 ...... do ........ . 
~ 3~ ::::::::: ::::::::J::::::::::: :::::::::::: ~~~:::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: !:~~ ::::J~::::::::: 
6 0 ......... 52 I 29.485 67 NNE ............ do ............... do ......... Nebula 10 4.26 ...... do ....... .. 
6 30 .......................................... NNE ............ do ............... do........................ 4.18 ...... do ....... .. 
~ 3~ ::::::::::::::::::1. ::::::::::::::::::::::: ~~~:::::: ·:r~i~~;.~·~i;::: ::::J~::::::::: :::::::.::::::: !:~~ ::::::~~::::::::: 
J :~ :t.,~t ::::::::: :::::::::::: :::::::::::: 11!:::::\: ::::!t::::::: :: ::::!~::::::::: ::::::::::::::: iiii :: ::::1~::::::::: 
g 3~ ::::::::: :::::::::~:::::::::::: :::::::::::: ~~~:::::: ::::::~~::::::::: ::::J~::::::::: ::::::::::::::: t~~ ::::J~::::::::: 
1i:r:.' ~: ·:::::::: :::::::::'.::::::::·:· :::::::::·:. Egi.::::: ::~i~!L::::.· :::AL:::::: ::::::::~:::::: i:ii ::::JL::::::· 
1 35 U. C .................................. NNE ............ do ...... ......... do........................ 4.49 ...... do ........ . 
2 0 .......................................... NNE ............ do ............... do........................ 4.46 ...... do ........ . 

















' 3 0 ........................................ .. NNE ............ do ............... do ........ . 
3 30 ........................................ .. NNE ...... Tol. fresh ......... do ........ . 
4 0 ......................................... . NNE ........... ,.do ............... do ........ . 
4 30 ........................................ .. NNE ............ do ............... do ........ . 
5 0 ········· ................................ . NE. ....... Fresh ............... do ........ . 
5 30 ......................................... . NE .............. do ............... do ....... .. 
6 10 Sets ................................ .. 
6 30 ........................................ .. 
NE .............. do ......... Very cloudy 
NE .............. do ............... do ........ . 
6 40 ........................................ .. NE .............. do ............... do ........ . 
7 0 ......................................... . NE .............. do ............... do ........ . 
7 30 ........................................ .. 
8 0 ......... 55 29.423 64.7 
8 30 ........................................ .. 
NE ............ :.do ............... do ......... 
1 
............. .. 
NE ........ L1ght ............... do ......... N ebula1Q 
NE .............. do ............... do ........ . 
9 0 . . . . .. . . . 56 29 .420 66 ENE ............ do ............... do ....... .. 
9 30 ......................................... . ENE ............ do ............... do ........ . 
10 0 ......................................... . ENE...... Gentle ............. do ....... .. 
10 30 ......................................... . ENE ............ do ............... do ........ . 
11 0 ......................................... . ENE ............ do ............... do ....... .. 
11 30 ......................................... . ENE ...... . ..... do ............... do ........ . 
Noon ................. 59.7 29.437 69.7 ENE ............ do ............... do ......... l Stratus 10 
0 30, p, 111. ........................................ .. 
1 0 ......................................... . 
ENE ............ do ........ . Cloudy ..... . 
ENE ............ do ............... do ........ . 
1 30 ......................................... . ENE ............ do ............... do ........ . 
1 55 L. C ................................. . ENE ............ do ............... do ........ . 
2 0 ......................................... . 
2 30 ......................................... . 
ENE ............ do........ Sl. cloudy .. . 
ENE ............ do ............... do ...... -.. . 
3 0 ......... 57.5 29.454 72 ENE ............ do ............... do ........ . 
3 30 ......................................... . ENE ............ do ............... do ........ . 
4 0 ........................................ .. NE .............. do ......... Clear ........ . 
4 30 ........................................ .. NE .............. do ............... do ....... .. 
5 0 ......................................... . NE .............. do ............... do ........ . 
5 30 ......................................... . NE .............. do ............... do ........ . 
6 0 ......... 57 29.454 68 NE .............. do ............... do ....... .. 
6 30 ......................................... . NNE ........... do ............... do ....... .. 
7 0 ........................................ .. NNE ........... do ............... do ....... .. 
7 30 ........................................ .. NNE ........... do ............ ... do ....... .. 
8 0 ......................................... . 
8 30 .................. ············ ........... . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ....... .. 
9 0 ....................................... .. NNE ........... do ............... do ....... .. 
9 30 ............................... ., ........ .. NNE ........... do ............... do ....... .. 
9 45 tRises ................................ .. 
10 0 ......................................... . 
NNE ..... 
1 
...... do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ...... . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
Ruffied ...... . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
Sl. ruffied .. . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 

















































...... ~ o..._.. 
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.... d e=~ ,:: I ---1 I 
(I) I '"0 I .... (,) s:: ~] ro 
<l)~~ 
-50..~ 
-a. 5'@ dtd ..... Q,) 
:::::~·-'-"' ...... ~>.~ 8,; I 
~112 .... = (I) ..... 
2'"0 
Q,)'"O 
........ ~ '+-<<.) 












s = 0 c;l 
~ 
~ 








h. m. o o 
10 30, P.M ....................................... . .. . 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ........................................... .. 
0 30,A. M .......................................... . 
1 u ......................................... . 
1 30 ........................................ .. 
2 0 ......................................... . 
2 20 u. c ................................. . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 10 Sets ................................... ' 
7 30 ........................................ .. 
8 0 .. .. . .. .. 55 . 2 29 . 502 65 




t • I ~ • • t t • t t t • • • 
NNE ..... Gentle ........ Clear ...................... .. 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do .......... . 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do ........................ 
1 
NNE ........... do ............... do ...................... .. 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do ...................... .. 
WNW ......... do ............... do ........................ 
1 
WNW ......... do ......... Sl. cloudy ................ .. 
WNW ......... do ............... do ....................... . 
NNW .......... do ............... do ........................ 1 
NNW .......... do ............... do ....................... . 
NNW .......... do ............... do ...................... .. 
~~~::::: ::::JL::::::: ::::JL::::::: :::::::::::::::1 
NNE ............ do ......... j Cloudy ................... .. 
NNE ............ do ......... 
1 
....... do ........ . 
NNE ............ do .............. do ............ : .......... . 
NNE ............ do ......... Sl. cloudy ... CnTostr.4 
NNE ............ do ......... ....... do ....................... . 
NNE ............ do ......... 1 ...... do ......... Cirrus 2.5 
NNE ............ do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
....., ~ = . I 
0 C)-·:~ 





























Sl. ruffi.ed ... 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
To!. smooth. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Smooth ..... . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 

















' 11 0 ! ......... , ......... , ............ , ........... . 
11 30 !'''''"'" ·····•··· ............ ······•·•··· 
Noon ................. 61 29.500 68.5 
0 30, p, J\1. ........................................ .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
2 45 L. C ................................ .. 
3 0 ......... 61.7 29.469 67.5 
3 30 ................. : ...................... .. 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ......................................... . 
~ 3~ ::::::::: "58':1" "29':453"1"'68'.'5'" 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ......................................... . 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 15 Rises ................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 













u.c. , ......... , ............ , .......... .. 
NE .............. do ............... do ......... 
1 
.............. . 
.NE .............. do ............... do ....... ~ .............. .. 
NE .............. do ............... do ......... Cir . str. 8 
NE .............. uo ............... do ........ . 
NE .............. do ............... uo ....... .. 
Ei: ::~:::: ::::::~~::::::::: ::::JL::::::r::::::·.:::::: 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... l Cir. str 6 
NE ......... ...... do ......... Cloudy ..................... 1 
NE .............. do ............... do ...................... .. 
NE .............. do ........ . ...... do ....... .. 
ENE ...... Light ............... do ......... 
1 
............. .. 
ENE ............ do ............... uo ...................... .. 
ENE ............ do ............... do ......... Nebula 10 
ENE ............ do ............... do ...................... . 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 





...... do ............... do ...................... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ........... . do ............... do ........ . 
ENE ............ do ............... do ......... , ............. .. 
ENE ............ do ......... Sl. cloudy .. . 
~~~:::::: ::::::iL::::::: ::::J~::::::::r::::::::::::: 
NE .............. do ............... do ....... .. 
NE ........ 1 ..... do ......... Tol. clear .. . 
NE .............. do ........ . ...... do ........................ 
1
1 
NE ........ Gentle ............. do ....................... . 
i~:·::::::?::::JL::::::: ::::Jr::::::: :::::::::::::::1 
E ................ do ............... do ........................ 1 
SE ............... do ............... do .......... : ........... .. 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ........................ , 
4.37 ...... do ......... j 
4.39 ...... do ........ . 
4.42 ...... do ........ . 
4.39 ...... do ....... .. 
Lost. ........... do ....... .. 





































.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
::::::~~::::::::: ~ 
.. .... uo ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
SI. ruffled .. . 
...... uo ....... .. 
.. .... do ....... .. 
.. .... do ......... i 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ... . ... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... . do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
Tol.smooth 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
...... do ....... .. 






























~~ <ll,.-.,. rll <l) I 
~· <l) ~ro ·.3~ .... ~ ~ ... ..a ,.....,. 
...... d <.) • ro..., 
,n ~~ <,....<l)" > ~ 0~ .,... ro 0~~ r-. ::s <l) ~ s ..., d <l) 0 rll <l) ~ 9>~::(J:. rll <.) o:s :... ~ •!'"'"(·~ E ·;, ':: ..O<.l ..0 ::s·- r-. <l) oro p., ..., c::i 
.............. 
d ...... 3>-;:J ~~~ rll r-. d <l)'"d o·-
"'s:: ~~ <l) <.) <l) > s c: <l)·~ P..r-.s s~ 0 83 8 c:d 0 8 ~ 0 
<l) :>< d 8 :;s E-4a.> iXl ~ ~ r-. 
·------ --------
h. m. o 1 o 
~ :~'A.M. ::::::::: ::::::::: :::::::::::r:::::::::: 
~ ~~ :~~~~:·:: ::::::::: ::::::::::::1:::::::::::: 
9 0 ......... 65.2 29.395 68 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 .......... .............................. .. 
11 30 ......... ! ...... ......................... .. 
~0~3:·~·:~~:· ::::::::: ··1a·:5·· "2ii:i?5 ..... 6·1·:5· .. 
i 38 ::::: :::r:: ::::: :::::::: :::r:: :::::::: 
2 30 ......... 1 .................... l .......... . 
3 0 ........................................ .. 
3 30 L. C. 74.5 29.345 1 72 
4 0 ......................................... . 
4 30 ......................................... . ~ 3g ::::::::::::::::::1:::::::::::::::::::::::: 
~ 3g ::::::::: "72""1"2~):366" '"7'5'"'" 




~c) :.: <.) 
-5 .. ~ <l) ,n C) <l) OJ) ..0 ~~ >-;;l s::: d ;:J C) <l) 0 0 r-. ~ 0 00 5 
SW ........ Gentle ....... , Clear ......... ! .............. . 
SvV ............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::::~~::::::::: ! · 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... Cloudless. 
SE ............... do ............... do ......... . 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 
~~::::::::J:::J~::::::::: I ::::J~::::::::: : ............ .. 
SE ......... 1 ...... do ............... do ....................... . 
SE ......... Light ............... do ......... Cir. str. 5 
~~:::::::: :c:: J~::::::: :: I ::::::~~::::::::: I· ............. . 
sw ........ i······do ............... do ........ . 
SW .............. do ......... Sl. cloudy ... 
SW .. ..... .... ... do ............... do ......... 
1 
............. .. 
SW ........ I ...... do ............... do ......... Cu. str. 6 l~:::::)::::JL:::::: ~ .:::JL:::::::I· 
\-V ......... j ...... do ........ -1- ·····do ......... l. 
W .............. do ............... do ........... . 
SW .............. do ......... \ ...... do ......... Cir. str. 5 
<l) I "d 
~~~ ~·.:: d 
....... 





-o:s ~~ ~JJ.§ 
b.o:...::l<.l 





























Smooth .... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Sl. ruffied .. .. 
...... do ....... .. 
Tol. smooth. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
















7 30 ............................... .......... . 
1:! 0 ........................................ .. 
8 30 ......... ········· ...................... .. 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
10 40 Rises ................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ............................................ . 
June 90 0 30, A. !11. ......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ....................................... . 
2 30 ......................................... . 
3 ·o ........................................ . 
3 30 ......................................... . 
3 50 u. c ................................ .. 
4 0 ........................ .............. . .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 . ....................................... .. 
6 0 ........................................ . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......... 68.7 29.337 69.5 
8 30 ........................................ .. 
9 0 ......... 70 29.339 71 
9 15 Sets ................................. . 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ......................................... . 
Noon .................. 73 29.350 72.7 
0 30, P.M ......................................... .. 
1 0 ......................................... . 
1 30 ......................................... . 
~ 3g, :::::::::::::::::::::::::::::::::::::::::: 
sw ........ i·•····do .............. do ......... , ............... l 
SW .............. do ............... do ....................... . 
SW ........ , ...... do ............... do ........ . 
SW .............. do ............... do ........ . 
WSW .......... do ......... Tol. clear .. . 
WSW .......... do ............... do ........ . 
·vvsw .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ......... Clear ........ . 
WSW .... To!. fresh ......... do ........ . 
WSW .......... do ............... do ........ . 
WSW .... Fresh ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do .............. do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
vVNW ......... do ............... do ........ . 
WNW ... Light ............... do ........ . 
WNW ......... do ............... do ....... .. 
W ................ do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....................... . 
W .............. do ............... do ...................... .. 
W ......... , ..... do ............... do ......... Cirrus 0 .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Cloudless. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
vV ............... do ............... do ........ . 
W ............... do ............... do ...... .. 
W ............... do ............... do ....... .. 
W .... .... Gentle ............. do ....... .. 
W ............... do ............... do ........ . 











































...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. ... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do .. ...... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
































J unc 21 
TABLE A 11-0ontinued. 
I 
a,) ...... ' I 00 .v ~ I I I .v .v-c 
.§,....-... -5~ 1 ~ • -:5-e,......, Wind. I . ~:g ~ ~...; • <.,..~ g~ ~ ~~ ' - ...... t a ~ 0 ,_... ·~ <1:1 ... -= ~ I ; ~ ~ ~ 
<ll 0 rn .v •· .s:: E Cll s::~ S I I - oo<+=i 00 <:.) co ~ .~ - 't:) = •1""'4 .._, 0 • ' Q c: . 
-g g "§. ~ ~ ~ ~ ~ t' [13~ .;:: ~ • l ~ ; 'o ,;· -~ ~ 
<....- 00 .... d a:; .... p...., •• s:: ...s:: I <lJ • I <.) Cll E 
0 ·:;: ~ Cll S:: <::: "'C <lJ <.l .V <lJ <ll b..Q ...S:: I Ill ~ ~ biJ 
<lJ ..... I s:: 0...... .. s:: 0.. [13 s r: ...s:: ' Q ...., I "r:::J I QD .... :;:l'C) 
,::: <.) o E ~ 8 t1:1 S E o ::l 1:: I "' ~ g ·- ::s c:e <ll ~- I ~ ~ ~ I ~ ~ .... 8 I ~ I ~ I 6 ~ rll b..O"'C ,, 
--,_---~ -~- I . I ,- -
h. m. , I o I o . I 
3 0, P. 11r. l ......... 69.5 29.340 72.5 SW ....... Gentle ....... Clear .......... Cirrus 2.5 4.15 Smooth ....... ! 
1 ~~ , ·~::< ::::::::.:::::::::::::::::::::::: L:::::::: :::JL:::::: ::::Jr::::::: ::::::::::::::: i:~f ::::Jr::::::::l 
5 0 .......................................... S ........... Light. ........ Tol. clear.................. 4.45 ...... do ......... / Clouds W. 
5 3 · , ................. . ........................ S ................. do ............... do ............ :........... 4.39 Tol. srnooth 
6 0 1 ......... 69.2 29.336 73.2 S ................. do ............... do ....... .. Cu·. str. 4 4.37 ...... do ......... 1 i !~ i-H ... : ::-:::::: -::.:.:-:.\::::::-:-::: 11~_:::::-: .iJTYZi ·:HiE:.::.: HHiH:: i:ii ::·HFH::i 
~~ :~ 1::::::::: ::::::::: :::::::::::: :::::::::::: f: :-:::::::: ::::Jr:::::::: ::::JL:::::: ::::::::::::::: Hi ::::JL::::::! 
11 0 I Rises. 61.2 29.350 71.5 NW ............. do ......... 1 ...... do ........................ 1 4.48 ...... do ......... l ~~j~:·~: -I::::::::: :::::::::~ :::::::::::: , :::::::::::: ~~):·:::-; I::J,gl!ii:::;;::l :~lel!::::::::: ::::::::::::::: ~ :!! ::;l:ilu~cd::: l 
iJ 0 .................. , ............ j ............ N .......... j ...... do ......... , ...... do......... ............... 4.53 ...... do ........ . 

















! :! . i 1t: 1 t:, :::! t: t t :': t!:: t t t:: t t I! t l t t: t: t t ::' ! :~ t ttt t t! :~: t t t t ::!!: t t t t: t t; t: t t ttl!:: t ttl l ll I::\ l :: lt l \! l l l t 
7 30 .......................................... N ................. do ............... do .....•... l .............. . 
8 0 ......... 61.7 29.410 68.7 N ................. do ............... do ......... l Cirrus 1.. 
8 30 .......................................... N .. .. .............. do ............... do ...................... .. 
9 0 ......... 62 29.408 67.7 N ................. do ............... do ......... 
1 
Cirrus 0 .. 
1~ 3g :::::::::::::::::::::::::::::::::::::::::: ~::::::::::: ::::J~::::::::. ::::J~::::::::: ::::::::::::::: 
10 15 Sets ................................... N ........... ...... do ............... do ......... ! ............. .. 
10 30 .......................................... N ................. do ........ . ...... do ........ . 
11 0 .......................................... N ................. do ............... do ........ . 
11 30 .......................................... N ................ do ............... do ........ . 
Noon .................. 60.7 29.429 67.5 N ................ do ............... do ......... ICirrus2.5 
~ 3~, P. l\1. ::::::::: ::::::::: :::::::::::: :::::::::::: ~: ::::::::: ::::::~~:::::·::: ::::J~::::::::: 
1 30 .. .... ... ...... ... ............ ........ .... ENE .......... do ............... do ....... .. 
2 0 .......................................... E ................. do ............... do ....... .. 
2 30 ......................................... E ................. do ............... do ......... , .............. . 
3 0 ......... 63 29.444 69 E ................. do ............... do ......... 1 Cirrus 0 .. 
~ 3~ ::::::::: ::::::::: :::::::::::: ::::::.::::: ~::::::::::: ··a~:tY~:::::::: .. ~.1.'.a~0.~.~~::: 
~ ~g ·i:·c:· ::::::::: :::::::::::: :::::::::::: ~: ::::::::: ::::J~::::::::: ·~·r·i.~z01·~·~·.~:~1. 
5 0 ......................................... N ................ do ............... do ....... .. 
5 30 .......................................... N ..... .-.......... do ......... Sl. cloudy ... 
6 0 ......... 62 29.441 68.2 N ................ do ............... do ......... ICu. srt.3 .. 
6 30 .......................................... N ................ do ......... To!. clear .. . 
7 0 ... ... ... .... .. ... ... . ........ ... ... ...... N ................ do ............... do ........ . 
7 30 .......................................... N ............... do ............... do ........ . 
! 3~ ::::::::: ::::::::r:::::::::: :::::::::::: ~~~:::: ::::JL::::::: ::~1:~~~::::::::: 
9 30 .................. 1 ........................ NNW .......... do ............... do ........ . 
10 0 .......................................... NW ............. do ............... do ........ . 
10 30 .............................. 1 ............ NW ............. do ............... do ....... .. 
11 0 .......................................... NW ............. do ......... Tal. clear ... . 












































...... do ......... ·
1 ::::::~~::::::::: 1 
...... do ....... .. 
l
· ...... do ......... 
1 
Ruffled ..... .. 
...... do ........ . 
. ..... do ......... l 
.. .... do ........ . 
...... do ......... 1 
.. .... do ......... ! 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
1 ::::::~~:::::~::: . ..... do ........ . .. .... do ........ . 
...... do ......... 
1
. 
...... do ........ . 
...... do ......... , 
...... do ........ . 
Sl. ruffled ... . 
.. .... do ........ . 
Smooth ..... . 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 



















































...... ~ 0..__, 





























P..'-S E s 8 
E-t 




























...... d s:: • 
0 .......... ~ 
(!) ~ d 
~~ ~ll.§ 
"@ 5;; g 






h. m. o o 
11 30, P. 111. ......................................... . 
l\f/'1~:gl~\~:· ::::::::: ::::::::: :::::::::::: :::::::::::: 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ............................. . ........... . 
5 0 ........................................ .. 
5 10 U. C ................................ .. 
5 30 ................................... ...... . 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 . .. ... .. . 59.5 29 .463 69.7 
~ 3~ ::::::::: "59 ..... ! .. 29·::i7o .. ... ii7 ...... 




Sets ............ , ............ , ........... . 
NW ....... Light. ........ To!. clear .. .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... , ............. .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . .. 
N ........... Gentle .............. do ........ . 
N ................. do ............... do ........ . .. 
N ................. do ............... do ........ . 
~:: ::::::::: · ·c~i~~:::::: ::: ::::: :~~: :::::::: 1::::::::::::::: 
N ................. do ............... do ........ . 
~:: ::::::::: :::: JL:: ::::: ::~~~~~: ::::: ::r: :::::::::::: 
N ................ do ............... do ....... .. 
N ................. do ............... do ........ . 
NNE ...... Gentle .............. do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......... Cirrus 0 
~~~:::::: .. ~:~~::::::::: ::::J~::::::::: ·e:i~:l:~·;o:s· 
NE .............. do ............... do ......... . 





























Sl. ruffled .. . 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ...... .. 
. ..... do ........ . 
Smooth ..... . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
SJ. ruffled ... 
. ..... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
















Noon .................. ) 61.7 29.482 67 
g ~~'P.M. ::::::::r::::::: :::::::::::: :::::::::::: 
1 0 ........................................ .. 
1 15 ......................................... . 
1 30 ............................. . ........... . 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ . 
2 30 ......................................... . 
2 45 .................. ...................... .. 
3 0 . .. . . .. .. 63 29 .482 68 . 7 































L.C. , ......... , ............ , ........... . 
......... , 63 29.492 70.5 
~:::·::::::: ::::::f~:::::: :::1:: ::::t~:::: ::::;, ............ . 
E ................. do .............. . do ....... .. 
E ................ do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
~::::::::::: ::::::~~:::::::::c ::J~::::::::: 
E .............. .. . do ........ . ~ ...... do ......... l Cloudless 
~::::::::::: ::::::~~ ::::::::: ::::J~::::::::r::::::::::::: 
E ................. do ............... do ....... .. 
E ................. do ...... . ........ do ......... j .............. . 
E ............... · .. do ........ . ...... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ......... 
1 
............. . 
E ............... do ............... do ......... Cloudless 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
ESE ............. do .. . ............ do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ......... , ............. . 
SE ............... do ............... do ........ . 
SE ... .. . ... Gentle .............. do ....... .. 
SE ........... .. .. do ......... .. .... do .. ...... . 
SE ............... do ............... do ........ . 
S ................. do ............... do ........ . 
S ................ do ............... do ........ . 
S ................. do .............. do ....... .. 
S ................ do ............... do ...... .. 
SW .............. do ............... do ......... , ............. .. 
SW .............. do ............... do ....... .. 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 





















~ ~2 ~ ~~ ·~ :? . .:: ~ ~ w .:: ~ """:' 
?'"I:: ~ 0'--"' ''"'d 0~~ ~ 3 ~ 2: .~n .s .§ 2: ;;: ~ 
•.-1 ...0 0 ~ 3 ~ ~ ~ 3 ·~ ~ ·~ ~ ~ 1 ; e ~ ~"' ~ ~ &:> 
..._, c ·:;: I ";;: o..;::: s "g ~ ;:-; Q 
0 ~'-" ~ ~ ~ ~ ~ s 2 
TABLE A 11-Continued. 
Wind. 
s 
0 . ¢:3 
...; 
-5 .. ;;: ~ ,;, Q) ~ bJJ ,.,::::: ~i Q c;;; "Cl <1) ;::! 
0 b C) 0 
Q l/2 ~ f3 
§ ~·<.) I o S 2 8 ro S ~ S 
----------~--1 I I· 
h.m. o o 18.59. 
June 22 
June 23 
10 30, P.M .......................................... . 
10 45 ........................................ .. 
11 0 .. . .. . . .. 55. 7 29 . 486 71 
11 15 ....................................... . 
11 30 ......................................... . 
I1 40 Rises ................................. . 
II 45 ......................................... . 
Midnight ............................................ . 
0 15, A. M. 1 ........................................ .. 
0 30 ....................................... .. 
0 45 ......................................... . 
I 0 ........................................ . 
I 15 ........................................ .. 
I 30 ......................................... . 













1 ......... 1 ......... . ............ , .......... .. 
[::::::::::::::::::::::::::::::::::::::: 
······•••1••••••••• 1••·······••• 1•··········· 
·······••1•••••••••1••········••1•••········· 
' 
......... 1 ......... 1 ........... 1 ........... . 
········· ................................. . 
·········································· 
............ ' ,. . . . . . . . . . . . . . . . . ....... ~ .. ~ 
NW ....... Light ......... Clear ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... \ Cloudless . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
~~::::::: 1 ::::::~~::::::::: ::::J~::::::::: 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NNW .... Gentle .............. do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ......... 
1 
••••••••••••••• 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... , .............. . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... , ............. .. 
NNW .......... do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
NNE..... Light ............... do ........ . 
NNE ........... do ............... do ....... .. 
~ I "0 \ ..!:<:~;;: ~·_;j ~ 
~' ~ ~ -50..~ 
rt.l I 
'- t'C:i ;;: w I 
0 n·..-<~ 
C) n (ti 
"'"'<:.l<llS ~~ ~JJ.t) 
C) ;::! d C) 





























Smooth ..... . 
.. .... do ....... .. 
...... do ........ . 
SI. ruffled .. . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ...... _. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
















g 1g ::::::::: :::::::::1:::::::::::: !' ::::::::::::1 ~~~: :::: ::::::~~::::::::t ::::~~::::::::: j ::::::::::::::: l 
5 30 .......................................... NNE ........... do ............... do ...................... .. 
5 45 ......... ·········!·········--· ............ NNE ............ do ............... do ......... ! ··············· ~ i i~ :~:: ~:: ::::::::: :::::::::: t :::::::::: ~~~·::::· :~~;f,!;:: :::::: :: ::Ji::::::j :::::::::: ::::: 
6 45 ............................ ··I· ........... 1 NNE ............ do ........ .1. ••••. do ......... I ........ : .. ····I ~ ~~ ::::::::::::::::::::::::::::::1:::::::::::: ~~L::: :::JL::::j::::JL::::::!:::::::::::::::I 
7 45 ......... ......... ............ ... ... ...... NNE ............ do ......... 1 ...... do ............ : .......... . 
8 0 ......... 60 .
1
29.527 , 66.5 NNE ...... j ...... do ............... do ......... Cmus 0.5 
8 15 .......................................... NNE ............ do ............... do ...................... .. 
8 30 ........................................... \ NNE ............ do ........ , ...... do ......... 
1
' .............. . ~ !1 .l.~~·t·~~ ::::::::r:::::::::: \. ::::::::::::1 ~:::::::::: ::::::~~::::::::: I ::::J~.:::::::: :::;::::::::::: 
9 0 ......... 60 J 29.528 , fi6.5 1 N ................ do ......... 1 ...... do .......... Cu-rus0.5 J ~~ ::::::::: ::::::::: ~ ::::::::::}:::::::::..! ~ :::::::::r ::JL:::::-;:: :JL:::}::::::::::::::. 
10 15 .............................. 
1
1 •••••••.•••• ) N ·········· 1····-·do ......... l. ..... do ......... l ............. . ~~ :~ ::::::::: ::::::):::::::::>::::::::::::: i :::::::j::::JL::: :::~ ::::JL:::::r::::::::::::: 1 11 30 ......... l ......... j ........................ . ! N .......... l ...... do ......... 
1
' ...... do ......... r ............. .. 
11 45 .......................................... j N .......... l ...... do ............... do ......... l _ .............. . 
Noon ................. 62 
1 
29.538 65.7 , N ................ do ............... do ......... Cirrus 0.5 1 
0 15, P. llf .......... 1 ......... 
1 
........................ ' N ................ do ...... ..l ...... do ........................ , 
~ !g :::::::}:::::::: :::::::::::: ~ :::::::::::: , ~: ::::::::: ~ ::: JL:::::: ~ :::J~::::::::t::::::::::j 
J 1 15 ................. r .......... J---·········1 N .......... j ..... .do ......... i •••••• do ......... , ............... l 
· ~ !g ::::::::: ::::::::r :::::::::T:::::::J ~-:::::::::<::JL:::::: i :::JL:::::r::::::::::::: 1 
I 
2 !5 ......... 1 ......... 1 ............ 1 ............ 1 N ........... ~ ...... do ......... l ...... do ......... j ............... l 












































.. .... do ........ . 
...... do ....... .. 
...... do ......... l 
...... do ........ . 
Tol. smooth l 
...... do ......... j 
...... do ......... . 
...... do ......... ! 
...... do ......... l 
Smooth .... .. 
1 
...... do ....... .. 
l
· ...... do ....... .. 
...... do ........ . 
· ...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
l
l ...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
l ...... do ........ . 
, ...... do ....... .. 
...... do ........ . I ::::J~::::::::: ! ...... do ....... .. ...... do ......... l 
, ...... do ......... j 
l 
...... do ......... , 
...... do ....... .. 
...... do ......... l 
::::J~::::::::: r 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 









































































































'"" <..l Q) Cll 
a:;"O 










Q) C) C) 
o..:...s ~ s 2 
~ 



















.. ....... ~ 64~2 I 29.525 I 66° 
·····•••• l••••••••• l•••••••••••• l••·········· 
N ........... Gentle ....... Clear ......... 1 Cirrus 1.5 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
:::-.·::. ::::::.::1::.::.::--:: :.-::::--::: 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
....... . , ..................... , ........... . N ................. do ............... do ....... .. 
::::::::r::::::: ~ :::::::::::r:::::::::: N .......... . ...... do ............... do ........ . N ................. do ............... do ....... .. 
.............................. , ........... . 
. .. . .. . .. 65 . 2 1 29 . 526 1 6~ .~ ... ~:. r ::::::::: :::::::::::::::::::::::: 
·················· ............ ············ 
·················· ............ , ........... . 
N ................. do ............... do ....... .. 
N ................. do ......... Tol. clear ... !Cirrus 2.5 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
~::::::::::: ::::J~::::::::: ::::J~::::::::: i """""'" 
......... , ..................... , ........... . 
::::::::r::::::: ::::::::::::~:::::::::::: 
::::::::r:::::::.::::::::J:.::::::·::: 
......... ········· ....................... . 
:::::::::c::::::l:::::::::::r:::::·:::: 
N .......... Light .............. do ....... .. 
NNE ............ do ......... Sl. cloudy .. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE. ..... 
1 
...... do ......... Cloudy ..... . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
Cl) I "C) 




...... td c . 
0 ... ·~""'~~ 
~ 8 Cl) .. Qj 'M~ ~.§ 
·- ~ ~ C) Q);:! d Q) 





























Smooth .... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... uo ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Sl. rufficd .. . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 

















9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ......................................... . 
_, 10 15 ........................................ .. 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Midnight ... Rises ............................... .. 
g ~g, A.M. ::::::::: ::::::::: :::::::::::: :::::::::::: 
0 45 ......... ········· ....................... . 




























......... 1 ......... 1 ............ 1 .......... .. 
......... ......... ............ ........... . 
......... ......... ............ ; ........... . 
u.c., ......... , ............ , .......... .. 
NNE ............ do ............... do ......... ! .............. . 
NNE ............ do .. : ............ do ....... .. 
NNE ............ do ......... Sl. cloudy ... 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......•.. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE .......... do ............... ·do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ........ To! clear ... 
NNE ............ do ............... do ....... .. 
~~~:::::: ::::::~~::::::::: ::::J~::::::::t::::::·::::::: l 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE. ........... do......... Sl. cloudy ... 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ................ do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ......... , ........... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do......... To I. clear .. . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ......... [ ............... [ 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE .. : ......... do ............... do ......... , ............. .. 
NNE ............ do ............... do ...................... .. 
NNE ............ do ......... SI. cloudy ................. . 











































...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Ruffled ..... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ .. 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 






























































































d >. .... 
~ s.... Q) Q)::;l...., 
p_,~CJ 
s C,) s 
~s~ 
-,-0 ·1- ,1-o 
................... ············ .......... . 
......... 1 59 29.543 66.7 
......... 1 61 29.541 68.7 
:::::::::1:::::: :::~:::: :::::: :r: ::::::::: 
~8 ~~ ::::::::: ::::::::r:::::::::: :::::::::::: 
11 0 .................. ! ...................... .. 
11 15 ........................................ . 
11 30 ........................................ .. 
11 45 ........................................ .. ~o~~;·~ ... ;;:c :: ::::, .. ~:. :~).~~.: ~.~~ ..... ~~ :.~ .. . 
0 3U ........................................ .. 
I ;~ ::::::::: :::::::::1::::::::::>::::::::::: 
1 20 Sets .......... 
1 
....................... . 
1 30 ......... ! ..................... \ .......... .. ~ 4g 1::::::::::::::::::::::::::::: .. :::::::::::: 



















NNE ...... Light ......... , Sl. clouuy .. . 
NNE ............ do ............... do ........ . 
NNE ...... I ...... do ............... do ....... .. 
NNE ............ do ............... do ........ . 






NNE ............ do ............... do ........ !Stratus 9. 5 
NNE ...... I ...... do ............... uo ........ . 
NE ........ l ...... do ............... do ........ . 
NE ........ 1 ...... do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE ........ t ...... do ............... do ........ . 
NE ........ 1 ...... do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE ....... .l ...... do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE ........ 1 ...... do ............... do ...................... .. 
NE ........ l ...... do ............... do ......... Stratus 7 ·1 
~~ :::::::: ' ::::::~~::::::::: .. ~.~.~d~.~.:::::: ::::::::::::::: 
NE .............. do ............... do ........................ , 
NE .............. do ......... 
1
Very cloudy .............. .. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ......... 1 ............ .. 
NNE ............ do ......... 
1 
...... do ....................... . 
NNE ...... I ...... do ......... 
1 
...... do ........................ j 
NNE ...... I ...... do ......... . Cloudy .................... . 




-t-1 C) ... ~ t,~ ~n.§ 
·~ J,.., :...J (,) 





























Ruffled ..... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. ... . do ........ . 
Smooth .... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... d0 ........ . 
..... do ........ . 
::::::~~::::::::: ! 
...... do ......... 
1 
. ..... do ....... .. 
l 
...... do ........ . 
...... do ......... l 
.. .... do ........ . 



























......... , ......... , ............ , ........... . 
·····••••1•••••••••1··········••1••·········· 
:::::::: :1''64: 7'' 1 ''2~}: ii4i''l''. ti8'.'5 ... 
3 15 ......................................... . 
3 30 ......................................... . 
3 45 ........................................ .. 
4 0 ........................................ . 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ........................................ .. 
5 15 ........................................ .. 
5 30 ........................................ .. 
5 45 ......................................... . 
6 0 ......... 61.1 29.528 65.7 
6 15 ........................................ .. 
6 30 ........................................ .. 
6 45 ........................................ .. 
6 55 L. C ................................ .. 
7 0 ........................................ .. 
7 15 ........................................ .. 
7 30 ........................................ .. 
7 45 ........................................ .. 
i::l 0 ......................................... . 
8 15 .............................. .......... .. 
8 30 ........................................ .. 
8 45 ........................................ .. 
9 0 ......................................... . 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ......................................... . 
10 30 ......... 1 ............................... .. 
10 45 ........................................ .. 
11 0 ......... 57.7 29.546 69.5 
11 15 ........................................ .. 
11 30 ......... 1 ............................... .. 
11 45 ....................................... .. 
Midnight ............. 1 ............................... .. 
0 15, A.M .......... """"' '""""'" '"'"""" 
NNE ............ do ............... do ......... 1 ............. .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
.............. . 
NNE ............ do ............... do ......... Cu. str. 8. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ..... . ...... do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
~~~:::::: ::::J~::::::::: ::::J~::::::::r:::: ...... 
NNE. ........... do......... Sl. cloudy .. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... l Cir. str. 8 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do .............. do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ......... Tol. clenr .. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE...... Gentle .............. do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............. . . do ........ . 
NNE ............ do ......... Clear ........ .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ......... l ...... do ........ . 
E ................. do ......... 1 ...... do ........ . 
E ................. do ............... do ........ . 
E ................ do ............... do ........ . 











































...... do ....... . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
Light swells 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... tlo ........ . 
.. .... do ........ . 
.. .... do ....... .. 









































































































............. 1 ........... . 
""""'!""""' ............ ! ........... . 
························ ................. . 
::::::::r::::::t:::::::::r:::::::::: 
::::::::::::::::::.::::::::::r:::::::::: 
•••••••••••••••••• •••••••••••• I•••••••••••• 
~ 3g ::::::::r::::::: :::::::::::::::::::::::. 
7 0 ........................................ .. 
7 20 u. c ................................ .. 
7 30 ........................................ .. 
8 o ......... 65.5 29.570 1 68 
8 30 ......................................... . 
9 0 . .. .. .. .. 66 . 2 29 . 584 69 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ......................................... . 
Noon.................. 69.5 29.583 71.5 
0 30, P.M .......................................... . 


























E........... Gentle ... .... Clear ......... 1 ............... 1 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... . 
E ................. do ............... do ......... . 
~E·::::::::J:::::~~::::::::: ::::::~~::::::::: : ............ .. 
SE ........ . ...... llo ............... llo ........................ 1 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ......... . 
SE ............... do ............... do ......... . 
SE ......... 
1 
...... do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ..... " i'"' ... do ............... do ........ . 
SSE ....... L1ght ............... do ........ . 
~~~ ::::::: ::::J~::::::::: ::::::~~:::::::::1:. ............ . 
SSE ............. do ............... do ......... 1 .............. . 
~~ ::::::::: ::::::~~::::::::: ::::::~~::::::::: .. ~.~-~:~-~~ .. ~ .. 
SE ............... do ......... Sl.cloudy ... l C1rrus 1 
lt::::J::::JL:::::. :::JL::::J:::::::::::::: 
ESE ....... 1 ...... do ............... do ........ . 
ESE ............. do ............... do ......... J Stratus 9 
ESE ............. do......... Cloudy .................... . 
Q) I '"d 
~Q)s:: ~]d 
Q):;...+' ~ &Jl 
..... ~ s:: • 
0 .... ,......~ 
.... ~~8 ~JJ~ gr.o 





























Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... llo ........ . 
...... llo ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Tol. smooth 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
















i :~ ::~~;;· .. ::::::::: :::::::::::: >::::: ::::' 111::::/:: ::JL: ::::. ::. ::.u::::::: :l: ::::::::::::: 
3 0 ......... 67 29.577 71 ESE ............. do ............... do ......... Cu. str. 10 
i :~ :H:JH:·::: HH/ HH/ lit.:-:: H·.EH::: ::ftE~ .. ::J
1
HHH:: 
6 0 ......... 1
1 
64 29.554 70.7 ESE ............. do ............... do ........ N ebula 10 
~ :~ :::::::::::::::::: :::::::::::::::::::::::: i :::::::::: ::::JL::::::: ::::JL:::::::c:::::::::::: 
~~ ~~ :L:·:C:: ::::::::: ::::::::::::1:::::::::::: ~~~:::rrr: ii :r::!!::::::::: r:::::!!i!i!!i!!iliii:::::::::::: 
June 26 lil!:g.ht~:· :Ii~r: l ::::::::: :::::::::::: :::: !!!!! !!! . ~s~i!!: ::: :~I;I[';,'~!ii !i1,i,ij,]joid~· .............. . 
3 30 ...... "I"...... .. ......... ·I............ S ................. do ............... do ...... "'I" .......... .. ~ ·~~ ::::::::: ~ ::::::::: :::::::::::: ~ :::::::::::: ~:::::::::::::~oil!~,,~::: !\;;-j~!dii!: t iiiiiiiiiiiiiii 











































...... do ......... 1
1 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... l 
·:r·~i~~~;~~th' l 
...... do ......... \ 
...... do ......... , 
...... do ......... \ 
...... do ....... .. 
...... do ........ . 
...... do ......... l 
...... do ......... ! 
...... do ....... .. 
Sl. ruffled .. . 
...... do ........ . 
j ...... do ........ . 
· ...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ......... 
1 
...... do ........ . 
...... do ........ . 
To!. rough. 
::::JL::::J 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 



















































































~ ~.; 0);::;~ 
s~s ~S2 
'8 ';o, A. r.1.1 ............. ~ ..................... ~ .... . 
9 0 . . . . . . . . . 72 29 .498 70. 7 
9 30 ········· ............................... .. 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon ................................................ .. 
0 30, P.M .......... 80.7 29.452 72.2 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ........................................ .. 
3 45 Sets ................................. .. 
4 0 ...................................... .. 
4 30 ......................................... . 
5 0 ....................................... .. 
5 30 ........................................ .. 
fi 0 ......... 82 29.423 81.5 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 .. ...................................... .. 
8 30 ......................................... . 
8 35 L. C ................................ .. 
























S ........... To!. fresh . .. Tol. clear ................. . 
S ................. do ............... do ......... Cir. str. 6 
S.. .... .. ... Light ............... do ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do . ........ . 
S ................. do......... Clear ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... Cir. str. 6 
S ................. do ............... do ...... .. 
S ................. do ............... do ......... 
1 
............. . 
SSvV ............ do ............... do ....... .. 
SSW ...... Tol. fresh ......... do ......... 
1 
............. .. 
~~~:::::: ::::J~::::::::: ::::::~~::::::::: ............. .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ......... l .. 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ......... Cir. str.2 
SSW ............ do ............... do ........ . 
SSW ...... Light ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 






<;.... d >:::; • 
0 ..,·.-f~ 
0) ~ 0:: 
~~ g'n_§ 
·e3 a 8 g 





























Tol. rough .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Ruffled ...... . 
.. .... do ........ . 
.. .... do ....... . 
.. .... do ....... .. 
...... do ....... . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ...... .. 
.. .... do ........ . 
.. .... do ....... .. 
Sl. r_ough .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
Rufficd ..... .. 



















10 0 :::::: ::J'73':iil'2~i:;i46" 1"'7'8'.'5"' 
H :g ::::::::r::::::::::::::::::::::::::::::: 
Midnight ............................................. . 
0 30, A. 1\1. ••••••••• •••••••·· •••••••••••• •••••·•••••• 
1 0 ......... ········· ....................... . 
1 25 Rises ............................... .. 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 
6 0 :::::::::t:::::::::1::::::::::::1:::::::::::: 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 ......... 78.2 29.398 79.2 
8 30 ........................................ .. 
!) 0 u. c. 77 29.436 79 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ......................................... . 
Noon .................. 79.2 29.435 79.2 










......... , 81.7 I 29.434 81.2 
·s~t~·.'J::: :::::1::::::::::::1:::::::::::: 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::J~::::::::Jci~·~~ii~~·~: 
S.. ...... ... To!. fresh ......... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Light ............... do ........ . 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................ do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... To!. fresh... 'I'ol. clear .. . 
SSW ............ do ............... do ....... . 
SSW ............ do......... Sl. cloudy .. . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Cloudy ....... Stratus 10 
SSW ............ do ............... do ...................... .. 
SSW ............ do ......... Rain .......... Cu. str. 10 
SSW ...... Fresh ............... do ........................ 1 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Cloudy .... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do .............. do ......... 
1 
.............. . 
SSW ............ do ............... do ...................... .. 











































.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ...... .. 
....... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ..... "'. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
Sl. rough .. .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. ruffied .. . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
































. ~ ~ 
<Zl u 
..Ou 












































...... Q) • 
o,.o..<:: 




~ ... Cll ClJ:S ..... 
P.,<JQ) 
s ~ s ~s~ 


























---·----:.:.-----0-~--- o ~ -.----
!1 0, P. ~r. .................. 1 ........................ SSW ...... Ltght ........ Cloudy ..... . 
1859. 
June 27 
5 30 .......................................... SSW ............ do ............... do ........ . 
6 0 ......... 83.3 29.409 82.5 SSW ............ do ............... do ......... ICu.str.9.5 
6 30 .......................................... SSW ............ do ............... do ........ . 
7 0 .......................................... SSW ............ do ............... do ......... ............... . 
7 30 .......................................... SSW ............ do ............... do ....... .. 
~ 3~ ::::::::: ::::::::::::::::::::::::::::::::: ~~~::::::: ::::J~::::::::: .. ~~~-~~~-~1-~~::: 
9 0 .. .. .. ... .. .... ... ...... ...... .. .. .... . ... SSE ............. do......... Tol. clear .. . 
9 30 L. C ... ............................... S ................. do ............... do ........ . 
10 0 ...... ... ...... ... ...... ... ... .. ...... .. .. S .. .... .. ... Gentle .............. do ....... .. 
10 30 .......................................... S ................. do ............... do ....... .. 
lL 0 .......................................... S ................. do ......... Sl. cloudy .. . 
ll 30 .......................................... S ................. do ............... do ........ . 
Midnight ............................................. S ................. do ............... do ........ . 
0 30, A . IlL .......................................... SSW ............ do ......... Tol. clear .. . 
June 28 
1 0 .......................................... SSW ............ do ............... do ........ . 
1 30 .......................................... SSW ............ do ................ do ....... .. 
~ ~ R'i~~~-.- ::::::::: :::::::::::: :::::::::::: ~~~:::::: .. ~j-~kL::::::: ::::::~~::::::::: 
2 30 .......................................... SSW ............ do ............... do ........ . 
~ :! ::::::::. :::::: .. .:::::::::·::: ::::::;::::: ~J~::: ::::::!~::::::::: ::::::!r.:::::: 
Cll I "d ..!::~ >= ~·_:j ~ 
Q.)J.-~ 
-5 &.~ 
...... ~ c . 
o ... ·- rn 
....., ~ ~Oil 
..o~ ~E .~ .... ;:;'(3 





























Sl. ruffied .. . 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ...... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
Sl. ruffied .... ·· 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 






















·········1·········1············ ·1 ············ ···· ·· ··  ........... . 
········· ········· ....................... . 
.................. , ............ ············ 
~ 38 :::::::::1"79':5· '29':56~" '"79'.'2'" 
8 30 ......................................... . 
~ 3g :::::::::r..~:.:~ .... ~~.:~~~ ..... ~.~ .. ~ ... 
10 o u. c.1 ............................... .. 




I Noon .................. 85 29.541 82.7 ll p ... • :::-i·:.r·:::::: :::-::::·:.: :::::::::::: 
3 0 ......... 89.2 29.513 85.5 
3 30 ........................................ .. 
4 0 ........................................ .. 










......... , ................................ . 
::::::::: 1"88 .... "29': 49i5 .... 8'6 '.'2 .. . 
Sets ................................ .. 
......................................... 
......... 1' ......... 1 ............ 1 .......... .. 
.......................................... 
.............................. ........... . 
......... , ......... ························ 
9 0 
1 .................. 1 ............ 1 ........... . 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ......................................... . 
10 35 L. C ................................. . 
11 0 ......................................... . 
11 30 ......................................... . 
~i~~~gA~t~:· ::::::::: ::::::::: :::::::::::: :::::::::::: 
1 0 
s·w........ Gentle ....... Sl. cloudy ... 
SW ............. do ............... do ..... ····1··· .......... . 
SW ............. do ............... do ....... .. 
SSW ...... Light ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... Tol. clear ... 1
1 
Cir. st. 4.5 
SSW ............ do ............... do ............. ,. ....... . 
SSW ...... Fresh .............. do......... C1rrus 1. 
SSW ............ do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: .. ~: ... ~~~~-~-~:.1:::::::::::::: 
S ................. do ............... do ....... .. 
S ........... Very fresh ........ do ........ . 
S ................. do ............... do ......... l Cirrus 0.5 
S ................. do ............... do ....... .. 
S .... ............. do ............... do ......... .............. .. 
~: :::::::::: ::~:t;~~~~:::::::: ::::JL::::::t::::::::::::: 
S ................. do ............... do ......... ! Cirrus 1.5 
S ................. do ............... do ........ . 
S ..... . ........... rlo ............... do ........ . 
S ................. "do ............... do ........ . 
S. .... ...... Fresh ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do .............. do ........ . 
S ................. do ............... do ....... .. 
S ........... Light ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do......... Tol. clear ... 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ............ Fresh ............... do ....... .. 
S .................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Veryfresh ......... do ........ . 
S ................. do ............... do ....... .. 











































. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. rough ... . 
...... do ....... .. 
...... do ....... . j 
...... do ........ . 
...... do ......... 
1 
...... do ........ . 
.. ~~.~~'::. :::::: 11 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
::::J~::::::::: I 
...... do ......... ll 
Rnffied ...... . 
.. .... do ......... 
1 
. ..... do ........ . 
::::J~::::::::: ! 
...... do ........ . 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Rough ...... . 















































































~ ;:; ,: 
~::::s3 p..O<ll 
s ~ s ~ s 2 


























~~'"g ~·p' ed 
Q)~+-' 
..<=:Q)<ll ~ 0...~ 
'B ~.s .-n 
Q) ...... 
+"' <:) ~ od ,.,::::~ ~E -~~ =::;'0 
Q) ::::sod Q) P:: rn OJ:;"d 
Sea. Remarks. 
---1 1---1--1---·1---1 i 1---------
1859. 
June 29 
h. nt. 0 0 






















Rises , ......... , ............ , ........... . 
......... , 71.7 29.527 78.5 
......... , 76 29.537 78.2 
........................................... 
::::::::: j::::::::: :::::::::::::::::::::::: 
::: ::::::r::: :::::: :::::::::::: :::::::::::: 
11 30 ......... : ............................... .. 
~o~g;·;·:~:· ::::::::: .. ~~.:~ .. ~~.:~.:~ ..... ~.~ ... ~ .. . 
1 0 ........................................ .. 
l 30 ......... 1 ................................ . 
S ........... Vcryfresh ... Tol. clear .. . 
~ ::::::::::: ·:p~:~~~::::::::: ::::J~::::::::: I · .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... Sl. cloudy .. . 
SSW ...... Light ............... do ........ . 
~~~:::::: ::::J~::::::::: ::::J~::::::::· I · 
SSW ............ do......... Rain ........ .. .. 
WSW .... Fresh ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW.... Very fresh ........ do ......... .. 
W ............... do ............... do ....................... . 
W ............... do........ Cloudy ...... Stratus 10. 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Stratus 10. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ......... Sl. cloudy .. . 
W ............... do ............... do ......... l .. 
W ............... do ............... do ....... .. 
.. 
W ............... do ............... do ....... .. 
W ................ do ............... do ......... l Cir. str. 6 
W .......... Fresh ............... do ........ . 




























Rough ...... . 
...... do ....... .. 
...... do ........ . 
Sl. rough .. . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Tol. smooth 
...... do ....... .. 
.. .... do ....... .. 
















2 0 ......................................... . 
2 30 ........................................ .. 
3 0 . . . .. .. . . 82. 7 29 . 586 82. 5 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ....................................... .. 
5 0 ............ ~ ........................... .. 
5 30 ........................................ .. 
6 0 .. . . . . . .. 71 29 . 600 7 4 . 7 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 15 Sets ................................. . 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
11 40 L. C ................................ .. 
Midnight ........................................... .. 
0 15, A.M ......................................... .. 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 













'iii~~~ :I:::::::: :I:::::::::::: 1:::::::::::: 
~H~ ::: ::::JL::::::: ::~:1:~~~:::::::J~i~.:_:~:t:l~.::~: 
N ................. do .............. do ....... .. 
N ................. do ............... do ........ . 
N ........... Light ............... do ....... .. 
N ................. do ............... do ........ . 
~ ::::::::::: ::: :::~~::::::::: :: ::::~~:::::: ::Jci;~~~·1:5· 
N ................. do ............... do ........ . 
N ........... Tol. fresh ......... do ....... .. 
N ................. do ............... do ........ . 
N ........... Fresh ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ......... Tol. clear ... 
N ........... Very fresh ........ do ....... .. 
N ................. do ............... do ....... .. 
N ........... Strong ............. do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ........... Very strong ....... do ......... , ............. . 
N ................. do ............... do ....... .. 
NNE ...... Strong ............. do ....... .. 
NNE ............ do ......... Clear ..... . . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NE ........ V ery fresh ....... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
~~·::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::.~ 
NE .............. do ............... do ........ . 
NE ........ Fresh ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... , .............. . 
NE .............. do ............... do ........ . 











































. ..... do ........ . 
...... do ........ . 
...... do ........ . 
, ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ..... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Rough ..... .. 
..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Very rough. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 








































Cl.J• "" s~ 
~ 
Cl.J rn Cl.J' ~--=-- Cl.J ,...c:: a:l 
+',..C ...c +>..0 
• """'ro ;:; • """'Cl.J"':' 
rn I c~ -~ r.r.; o...C::..C: ~ "--:: ~d ~ ~ 
aj ~:.... .,... s ~ -=~ ~ ~~ ~·g r~::: 





P-<~-< S-o o... <:.l C) 
""3 0 s:: c ills §~ ;,;c;: ~so 
E-t Cl.J ~ E-t :.... 
TABLE A 11-Continued. 
s 
















































::::::::: ::::::::: :::::::::::: :::::::::::: iii:: :::: ~ :~o:l!f'~':::: :: ::::!!::::::::: ............... . 
......... ......... ............ ............ ENE ............ do ............... do ........ . 
::::::::: ::::::::: ,: :::::::::::: :::::::::::: ~~~:::::: I ::::J~::::::::: ::::::~~:::::::::, .... : ......... . 
......... 59 29.715 70 ENE ...... 
1 
...... do ............... do ......... Cnrus 1 
:i~L.: .::::::·: ~, .:::::-::-_: ·.::·:::::·: l~t:.: : :.i.4L::::::~::::JL::::::: :·:··:::.::·:·: 
......... 60 29.702 70.2 ENE ............ do ........ 'I"" .. do ......... 'Ci. '"' · 2 ·51 
:...-:::·· HH/H::·:::· ::::.:.::-:.: i~l.:.- :C¥F-_::_,:-:H~::-::::)_---:-.::.:::: 
, .................. ~ ........................ ENE ...... ...... do ............... do ........ T .............. 1 
I::::::::: ::::::::: :::::::::::: :::::::::::: ~Et :::: :: ::JL:::: ::: ~ :: ::::!~:::: :::::1::::::::::::::: 
I ~ ~"d ~]@ Cl.J._...., ~ ~~ 
Sea. r/1 """'<lis:: • 
0 .... ·"'"" 00 Cl.J ~ :C~ ~S I 
-~~ ~ ;=s"eJ 
Cl.J:::!ro Cl.JI 






























I r ' fol. rough. 
.. .... do ......... l 
...... do ....... .. 
...... d0 .. \ ...... 1 
...... do ......... ' 
...... do ......... , 
: ·:::::~~::::::::: 1 
...... do ......... , 
...... do ........ . 
::::::~~::::::::: 1 
...... do ....... .. 
l 
...... do ......... 1 
...... do ......... • 
...... do ...... .. 
...... do ........ . 
J ...... do ....... .. 
Ruffied ..... .. 
l ...... do ........ . 
I ::::J~::::::::: 
...... do ........ . 
, ...... do ........ . 
/ 
..... do ......... , 
...... do ........ . 
















11 30 ......................................... . 
11 45 ........................................ .. 
Noon .................. 60 29.654 68 
0 15, p, M. U.C ................................. . 
0 30 ........................................ . 
0 45 ......................................... . 
1 0 ......................................... . 



































......... 1'"'"'"1'""''"'"1''"'''''"' ........................ ············
........................................... 
......... , 60 29.614 67 
......... , 61.5 I 29.576 68.2 ' 
·····••••1••·······1············1·•·········· 
Sets. , ......... , ............ , .......... .. 
""""'1""'""1""'"""'1· .......... .. ......... ····················· ........... . 
·········································· 
······························ ........... . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... j .... _. ........ .. 
ENE ............ do ............... do......... C1rrus 1. 
ENE...... Light ............... do ........ . 
ENE ............ do ............... do ......... , ............ .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE...... Gentle .............. do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ......... Sl. cloudy .. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
EN!!: ............ do ............... do ........ . 
ENE ............ do ............... do .......... l Cir. str. 4 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ , ............. .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ......... , .............. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
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Midnight ........................................... .. 
0 15, A. M ............................... ·····••••••• 
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4 45 ........................................ .. S ................. do ............... do ....... .. 
5 0 ....................................... .. S ................. do ............... do ........ . 
5 15 ..................................... . ... . SW .............. do ............... do ....... .. 
5 25 Rises ................................. . SW .............. do ............... do ........ . 
5 30 ........................................ .. 
5 45 ......................................... . ~~:::::::: .. ~~~~~::::::::: "R:~i~~::::::::: ' """''"'"" 
6 0 ........................................ .. 
6 15 ........................................ .. 
SW .............. do ......... Squally ..... . 
S ................. do ............... do ........ . 
6 30 ......................................... . S ................. do ............... do ........ . 
6 45 ......................................... . 
7 0 ........................................ .. 
S ................. do ......... Cloudy ..... .. 
S ................. do ............... do ....... .. 
7 15 ........................................ .. S ................. do ............... do ......... f ............... [ 
7 30 ......................................... . SSW ............ do ............... do ....... .. 
7 45 ......................................... . SSW ............ do ....... ~ ...... do ........ . 
8 0 . .. .. .. .. 68 29 . 426 69 . 7 SSW ............ do ............... do ........ . 
8 15 ......................................... . SSW ............ do ............... do ........ . 
8 30 ........................................ .. SSW ............ do ............... do ........ . 
8 45 ........................................ .. SSW ............ do......... Rain ......... . 
9 0 .. .. .. .. . 63 . 7 29 . 4 70 69 . 5 SSW ............ do ............... do ........ . 
9 15 ......................................... . SE ............... do ............... do ........ . 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ................................... ..... .. 
SE ............... do ......... Very cloudy 
SE ............... do ............... do ......... f ........... .. 
SE ............... do ............... do ........ . 
10 15 ........................................ .. SE ............... do ............... do ........ . 
10 30 ........................................ .. SE ............... do ............... do ........ . 
10 45 ......................................... . SE ............... do ............... do ....... .. 
11 0 ........................................ .. SE .... .. .. . Fresh .............. do ........ . 
11 15 ........................................ .. SE ............... do ............... do ........ . 
11 30 ........................................ .. SE ............... do......... To!. clear .. . 
11 45 ............................. . ........... . 
Noon .................. 76 29.376 73.5 
SE ............... do ............... do ......... 
1 
.............. . 
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0 30, p, )\'[ ......................................... .. 
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1 30 ........................................ .. SW .............. do ............... do ........ . 
2 0 ......................................... . SW .............. do ............... do ....... .. 
2 30 ........................................ .. 
3 0 . .. . .. .. . 82. 7 29.336 79.5 
SW ........ Strong ............. do ......... 
1 
.............. . 
SW .............. do ............... do ......... Cir. st. 2.5 
3 30 .......................................... . 
4 0 ......................................... . 
SW .............. do ......... Sl. cloudy .. . 
SW .............. do ............... do ........ . 
4 30 ........................................ .. SW .............. do ............... do ....... .. 
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July 1 ~· ;~;P.M. , ........ [ .... ~ .... [ ............ [ ..... ~ .... . 
6 0 : ........ 83.5 29.326 81.5 
SW ........ I Very fresh .. ! Sl. cloudy ... 
1 
.............. . 
SW .............. do ............... do ......... Nebula2.5 
4.27 
4.38 
Sl. rough .. .. 
...... do ........ . 
J.D. GRAHAM, 
OFFICE GENERAL SuPERINTENDENCE, &c. 
.llfajm· Top. Eng., BTevet Lieut. Col., SttpeTintending Enginee1·. 
Chicago, Septembe1· 13, 1860. 
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B. 
C II APTER 7 6. 
[Enacted by the l~gislature of the State of New York. J 
An Act to authorize the Commissioners of the Land Office., to sell certain lands, and to 
convey certain lands under water. Passed March 23, 1854, by a two-third vote. 
The people of the State 9f New York, represented in Senate and 
Assembly, do enact as follows: 
1. To enable the owners of land in the city of Oswego to enlarge 
the Oswego harbor, the Commissioners of the Land Office are hereby 
authorized, provided it shall not be inconsistent with the interests of 
the State, to convey to the owners of all such lands within said city, 
as are bound on the shore of Lake Ontario, the land under water 
in front of the same, to a distance not exceeding one thousand feet 
from low-water mark; and to convey, provided it shall not be incon-
sistent with the interests of the State, to Cheney Ames and his asso-
ciates, the land under water in front, and to the northward of lands 
on the east side of the Oswego river, heretofore granted to the United 
States for military purposes; subject, however, to all the rights of the 
United States government thereto. And also to sell and convey, pro-
vi'ded it shall not be inconsistent with the interests of the State, to 
Moses P. Hatch and his associates, the strip of unoccupied land on the 
west side of the river, lying at the water's edge, between the west side 
of Second street and the east line of the Van Buren tract, and north 
of Lake street. And any part of the land sold and conveyed under 
the provisions of this act, in front of which a pier or break water, 
exclusive of that of the United States, is not built within ten years 
from the passage of this act, shall revert to the people of the State. 
2. The said commissioners shall appoint three disinterested persons 
as appraisers, who shall make an equitable appraisement of the value 
of the strip of land mentioned in the first section of this act. But no 
sale shall be made until twenty-five per cent. of the appraised value 
of such land, and the expense of appraising the same, shall be paid 
into the treasury of this State, and the remainder of the appraised value 
secured in the usual manner. 
3. It shall be the duty of the said appraisers to make or cause to be 
made, an accurate survey of the lands hereby authorized to be sold, 
and file the same, together with the field notes, and a particular des-
cription thereof, in the office of the State engineer and surveyor of this 
State. 
4. All additions to the harbor of Oswego authorized by this bill 
shall be deemed part of such harbor, and subject to all the regulations 
thereof. · 
5. 'I' his act shall take place immediately. 
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JJfanitowoc Harbor·, Wisconsin. 
Finding that the small 1remnant of public property which remained 
at this harbor was rapidly deteriorating, from having laid so long for 
the want of appropriations for using it in the harbor construction, it 
was sold at public auction, on the 29th of June last, (all except the 
ballast stone,) and the proceeds accounted for in my accounts rendered 
to the Third .Auditor of the Treasury, for the second quarter of this 
year. No higher bid for the stone was made than one cent per cord, 
and it was not sold. It has been depredated upon by some evil dis-
posed individuals. 
Erie Harbor, Pennsylvania. 
The remnant of the harbor property which had been lying so long 
at Erie, for want of an appropriation to use it in repairing the piers 
at that harbor, and which was nearly ruined by decay, was sold at 
public auction, on the 1st of June last, and the proceeds accounted 
for as in the case of the preceding harbor. 
The steam dredge-boat lying here is deteriorating for want of an 
appropriation to raise and repair her. 
Dunlcirlc Harbor, New Yorlc . 
.All the harbor property which remained at this place, was sold at 
public auction, on the 29th of May last, and the proceeds accounted 
for in the manner above mentioned. It was so rapidly decaying for 
want of means to work it up and use it in repairing the harbor, that 
was inexpedient to retain it any longer. 
CONCLUSION OF THE REPORT. 
I cannot too earnestly repeat, here, the necessity, set forth in my 
previous annual reports, of appropriations to save the lake harbor 
works under my charge, generally, from decay and ruin. .Also, the 
propriety of having bills introduced in Congress providing for the pay-
ment of arrearages due to agents, which have been specially reported 
to the Topographical Bureau from this office. 
I would also ask special attention to the subject of an appropriation, 
as set forth in the estimates accompanying this report, for raising and 
repairing the steam dredge-boats and scows, on the Lakes Erie and 
Ontario, and for repairing the one on Lake Champlain . 
.All which is respectfully submitted. 
J. D. G R.AH.A:M:, 
lJfaj. Top'l Eng's, Brevet Lieut. Col., Sup'g Engineer. 
Colonel J. J . .ABERT, 
Chief Top'l Engineer, Washington, D. C. 
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XIX. 
REPORT OF THE ORDNANCE OFFICE. 
ORDNANCE OFFICE, 
Washington, October 30, 1860. 
SrR: I have the honor to submit the following report of the princi-
pal operations of the Ordnance department during the last fiscal year, 
with such remarks and suggestions as the affairs of the department 
appear to call for, and which are stated under the different heads: 
Fiscal Affairs. 
Amount, as per last year's report, undrawn from the Treasury on the 
1st of July, 1859............................................. $748,731 52 
In the hands of disbursing officers same date............ 67,308 45 
Amount of appropriations for the fiscal year 1860-61, 
including the fixed annual appropriation for arming 
and equipping the militia.................................. 1,202,645 00 
Received during the year, on account of damages to 
arms in the hands of troops, from sales of condemned 
stores, and all other sources, not before mentioned... 134,772 64 
Total................................................. 2~ 153,457 61 
Amount of expenditures during the year.................. $1,508,045 09 
In the government depositories to the credit of dis-
bursing officers, June 30, 1860 ......................... .. 
Remaining in the Treasury same date .................... . 
114,954 24: 
530,458 28 
Total................................................ 2,153,457 61 
The accounts of all the disbursing officers of the department have 
been regularly rendered to this office, where they have been carefully 
examined, and transmitted to the proper accounting officers of the 
'Treasury Department for settlement. The estimates for the next 
fiscal year have been carefully prepared, and nothing has been em-
braced but what is considered to be of primary importance to the mili-
tary service. Explanations in detail will be found annexed to the vari-
<OUS items as they occur in the estimates. 
Armament of Fortijicat·ions. 
The means available under this appropriation have been applied to 
!'epairing and keeping in order the armament at the forts; to supply-
ing additional armament where required; to paying for cannon, shot 
and shells, and materials for gun-carriages, implements, and equip-
ments, and to the manufacture of the same at the arsenals. The prin-
VoL. rr--61 
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cipal articles pr~curecl by fabrication at the arsenals, and by purchase, 
are as follows, v1z: 
36 42-pounder guns. 
4 24-pounder guns. 
1 10 and 4 8-inch columbiads. 
2 42 and 6 24-pounder casemate carriages. 
121 24-pounder howitzer casemate carriages, flank defense. 
11 8-inch columbiad casemate carriages. 
7 8-inch sea-coast howitzer barbette carriages. 
1 42-pounder barbette carriage. 
1 10 and 1 8-inch columbiad barbette carriages. 
8 24 and 12 18-pounder siege carriages. 
2 10-inch sea-coast mortar beds. 
20 10 and 20 8-inch siege mortar beds. 
42 24-pounder barbette upper carriages. 
36 32-pounder casemate upper carriages. 
6 24-pounder howitzer upper carriages. 
18 8-inch sea-coast howitzer barbette chassis. 
8 mortar wagons. 
30,893 8-inch columbiad shells. 
170 shells of various calibers. 
8,132 42-pounder cannon balls. 
695,003 pounds wrought iron for gun-carriages. 
129,000 pounds of gunpowder. 
In consequence of proposed changes in the mode of casting guns, 
very few have been made during the last :fiscal year for the armament 
of fortifications. Some changes in the form of our sea-coast guns are 
suggested, and may be adopted before it pecomes advisable to urge the 
fabrication with all the means at the disposal of the department. 
A large quantity of iron for gun-carriages has been procured under 
your orders, which has been distributed amongst the arsenals of con-
struction in such a manner as will, in my opinion, secure the con-
~truction of the carriages in the best and most economical manner. 
Since my last report carriages of the proposed model have been severely 
tried) with continued successful results, as to the suitableness of the 
material. These trials have suggested a few changes in some of the 
details of construction with a view to economy and simplicity. 
The experiments for the purpose of testing the strength of gun and 
other metal, which were in progress at the date of my last report, 
have been so far completed, that a report of the same) made to this 
office, has been revised, and will be published at an early day; the 
information being considered of sufficient practical and scientific char-
acter to warrant the measure. 
The advantages to be derived by government from the establishment 
of a national foundery, have been so repeatedly urged by this depart-
ment) that it is deemed only necessary to present the subject to your 
attention, without repeating the arguments which have been hereto-
fore used. 
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Ordnance, Ordnance Stores, and Supplies. 
The expenditures under this appropriation have been devoted to the 
purchase and fabrication at the arsenals of the various articles properly 
chargeable to that appropriation. The principal items thus obtained 
are as follows : 
1 12-pounder bronze gun. 
3 mountain howitzers. 
18 12-pounder carriages. 
14 prairie carriages. 
38 caissons. 
750 shells of various calibers. 
3,547 spherical-case shot, various calibers. 
278 Sharp's carbines. 
1 Colt's rifle. 
1 Colt's carbine. 
3 Colt's pistols. 
1,132 infantry cartridge-box belts. 
2, 726 waist belts. 
1,300 ·gun slings. 
2,936 cap pouches. 
1,069 holsters for Colt's pistols. 
1,126 sets horse equipments. 
9,179 rounds of ammunition for field service. 
4,003,923 cartridges for small arms. 
7,477,500 percussion caps for small arms. 
3, 719,000 Maynard primers. 
851,000 friction primers. 
The arms, ammunition, military equipments, and other ordnance 
supplies furnished to the United States forces during the year ended 
June 30, 1860, are shown in the statement hereto annexed, marked C. 
Horse equipments, of the pattern adopted at the time of my last 
1·eport, have been procured by purchase, and by fabrication at the 
arsenals, to as great an extent as the means applicable to that purpose 
would permit, and have been issued to the Army. The few reports 
received from officers who have these equipments in use are favorable 
in so far that they are superior, both in model and manufacture, to 
any heretofore supplied. 
Experiments have shown the propriety of some changes in the man-
ufacture of gunpowder for heavy ordnance, with the view of obtaining 
slower combustion without sacrificing velocity of the projectile, for the 
purpose of preventing sudden strain on the metal of the gun. These 
experiments will be continued. 
The subject of rifle cannon still continues to be the subject of experi-
ment; and, although the results prove the great superiority of that 
kind of ordnance over that of the smooth-bored guns in point of range 
and accuracy of fire) no peculiar mode of rifling or fonn of projectile 
has yet been decided on for adoption. Experiments continue to be 
made. 
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Arming and equipping the m,ilitia. 
Statement A, hereto annexed, shows the apportionment of arms, as 
directed by law, to the militia of the several States and Territories. 
The principal articles obtained on this account during the past fiscal 
year, by fabrication at the arsenals and by purchase, are as follows: 
5 6-pounder carriages. 
10 mountain howitzer carriages. 
2,223 Sharp's carbines. 
301 Colt's rifles. 
2 Colt's cavalry carbines. · 
108 Colt's pistols. 
3,600 cavalry sabers. 
1,000 musicians' swords. 
1,000 artillery swords. 
7,559 infantry cartridge boxes. 
8,548 infantry cartridge-box belts. 
7,320 infantry waist belts. 
200 belts for sergeants and musicians. 
3,114 gun slings. 
3,328 cap pouches. 
6, 791 bayonet scabbards. 
110 holsters for Colt's pistols. 
100 artillery sword belts. 
I respectfully call your attention to the remarks, made in my last 
report, in relation to the insufficiency of the means provided for supply-
ing arms to the militia of the United States, and to urge the expediency 
of asking for legislation to increase the standing appropriation for this 
purpose. While on this subject, I would further recommend legisla-
tive enactment, pointing out the particular arms, &c., that are to be 
issued to the militia; and also that authority be given, by law, for the 
sale to the States and Territories, from the arsenals, at cost price, of 
ammunition for the arms fhrnished, and also of limbs and spare parts 
of arms for repairing them. Such a law, without being in any way 
objectionable to the government, would greatly promote the militia 
service, as some of these articles arc absolutely essential to the proper 
use and preservation of the arm furnished by the government, and can 
be procured, of good quality, only from our workshops and labora-
tories. 
The quantity and kind of arms and equipments furnished to the 
militia during the past year are shown in statement B, hereto annexed. 
National armories. 
The manufacture at these establishments during the past fiscal year 
include 14)399 rifle muskets, 2, 701 rifles, and 200 cadets' muskets, 
with 33,114 implements for small arms, consisting of bullet-molds, 
screw-drivers, wipers, &c., and 8,648 component parts of arms for issue 
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to posts and troops to be used in repairing. In addition to those arti-
cles of manufacture, much work has been done in the erection, repairs, 
and improvement of machinery and tools, buildings, Taceways, and 
public grounds. 'rhese operations are stated, in detail, in the annexed 
reports from the superintendents, which are referred to for more minute 
particulars. 
The number of arms manufactured at the national armories during 
the last year was not as great as the available funds would have justi-
fied. This diminution is, in a measure, attributable to the diversion 
of armory operations from the manufacture of arms of the established 
model to the alteration of arms according to plans of patentees, and to 
getting up models of arms for inventors. 
Our store of muskets of all kinds, at this time, does not exceed 
530,000, dispersed among the arsenals of the country; nowhere more 
than 130,000 arms being together. As this supply of arms is appli-
cable to the equipment of the Army, the Navy, the Marine Corps, and 
the militia of the country, it is certainly too small, and every effort 
should be made to increase the number of our new-model guns, whilst 
no further reduction, by sale of the old-model serviceable arms, should 
be allowed until our arsenals are better supplied. Our store of mus-
kets has, in former years, reached nearly 700,000, and was not then 
considered too great for the country, as was evidenced by the liberal 
appropriations made for the furtheT increase and for the construction 
of more perfect and productive machinery for the fabrication of small 
arms. 
Arsenals and Depots. 
The means applicable to the extension and maintenance of arsenals 
and ordnance depots have been applied to the objects specified in the 
estimates on which appropriations were made. I refer to the reports 
of commanding officers of arsenals, hereto annexed, for the particular 
objects to which the means have been applied, at each. Preparations 
made for the erection of small arsenals in the Territories of New 
1\'[exico and vVashington, under appropriations for that purpose, re-
main suspended-in the latter, for want of a valid title to the site upon 
which it was proposed to build; and in the former by reason of the 
suggested propriety of locating such an establishment in the vicinity 
of other army depots in that Territory for which the site has not yet 
been selected. The temporary buildings at the Fort Union depot have 
become much dilapidated, and require frequent expensive repairs. An 
early selection of a site for the general depot is, therefore, very desi-
rable; and, from the best information I have been able to obtain, I am 
inclined to the belief that one in the neighborhood of Fort Union offers 
most advantages. 
At various times, to meet the requirements of the military service, 
small arsenals and depots were established, in different States, on land 
either purchased or reserved from the public domain for the purpose. 
l\1any of these have, by change of circumstances, become not only use-
less as arsenals or depots, but are a source of considerable expense to 
the department in the preservation of the buildings, &c. Two of these 
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are particularly useless and embarrassing to the department on account 
of the care necessary for their preservation. They are the arsenal and 
site at Rome, New York, and the depot and site at Liberty, Missouri. 
The former was abandoned as an arsenal several years since, and was 
put up at sale without success; the latter has been rendered entirely 
useless as a depot by the establishment of the arsenal at Leavenworth, 
to which place the stores have been principally removed. As the 6th 
section of the act of June 12, 1858, prohibits the sale of military sites, 
&c., except under a special law, I recommend that authority be obtained 
for the sale of these two arsenals, with the land upon which they are 
situated. 
With a view of promoting the efficiency of the light artillery, on 
the 24th of October, 1858, I recommended that two smiths or farriers, 
two carriage-makers, and one saddler, five in all, be added to each 
company, with the monthly pay of $25, and, until a law could be 
obtained to that effect, that four mechanics of the ordnance department 
be attached to each of the light companies. This last recommendation 
was approved by you, and has been carried into effect, as far as prac-
ticable, to the advantage of the service. 
Very respectfully, your obedient servant, 
H. K. CRAIG, 
Colonel of Ordnance. 
Ron. JoHN B. FLOYD, 
Secretary of TVar. 
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.Apportionment of arms for the year 1860, under the law of 1808, for 
arming and equipping the militia, as amended by the seventh section 
of the act approved ll!farch 3, 1855, and regulations established in 
conformity therewith. 
States and Territories. 
Number of Sena- Number of 




New Hampshire......................................................... 5 
Massachusetts............................................................ 13 
Vermont.................................................................... 5 
Rhode Island.............................................................. 4 
Connecticut............................................................... 6 
New Yorlc........................................... ..................... 35 




North Carolina ................................................ :.......... 10 




Louisiana . . . . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. . .. . . . .. .. . . .. .. . . . .. .. . .. . . .. 6 
¥~~~=:~~t:::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~ 
~~~t~~~:. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ 







California............................ .. . . . .. .. . . .. . .. .. . .. .. ... . .. .. . . .. .. 4 
Minnesota........... .. . . . . .... . .. .. .. . •.. .. . . . . . ... .. .. . .. . .. .. .. .. .. . . . .. 4 
Oregon..................................................................... 3 
Washington Territory ................................................. I Apportioned ac- r 
Nebraska ................................................................... I cording to first j 
Kansas ................. ..................................................... l paragrapl~ofthe 
Utah......................................................................... ( Pres1dent s reg-
Ne'v Mexico .............................................................. I ulation of April 
District of Columbia .................................................... J 30, 1855. l 
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H. K. CRAIG, 
Colonel qf 01·dnance. 
ORDNANCE OFFICE, Wttshington, Octobe1· 30, 1860. 
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B. 
Statement of the ordnance and ordnance stores d·istributed to the militia 
from Ju.ly 1, 1859, to June 30, 1860, under the law of 1&08, as amended 
by the seventh section of the act approved JJ!larch 3, 1855. 
6 6-pounder guns. 
2 12-pounder howitzers. 
1 12-pounder mountain howitzer. 
6 12-pounder navy howitzers. 
1 6-pounder carriage. 
1 mountain howitzer carriage. 
6 navy howitzer carriages. 
1 traveling forge. 
52 sets of artillery harness for two wheel horses. 
64 sets of artillery harness for two lead horses. 
6,656 rifle muskets, caliber .58, and appendages. 
120 percussion muskets, caliber .69, and appendages. 
560 cadets' muskets and appendages. 
5 musketoons and appendages. 
2,171 rifles, caliber .58, and appendages. 
115 rifles, caliber .54, long range, and appendages. 
325 percussion rifles, caliber .54, and appendages. 
15 Colt's rifles and appendages. 
24 Sharp's carbines and appendages. 
3 Colt's carbines, artillery, and appendages. 
3 Colt's cavalry carbines and appendages. 
2 Hall's carbines and appendages. 
538 percussion pistols and appendages. 
157 Colt's belt pistols and appendages. 
30 Colt's holster pistols and appendages. 
78 Colt's holster pistols with attachment, carbine breech. 
29 Adams' belt pistols and appendages. 
579 cavalry sabers. 
210 horse artillery sabers. 
238 non-commissioned officers' swords. 
80 musicians' swords. 
70 artillery swords. 
4, 775 sets of infantry accouterments. 
1,584 sets of rifle accouterments. 
355 sets of cavalry accouterments. 
298 sword shoulder belts. 
70 artillery sword belts. 
239 saber belts. 
98 sword knots. 
50 gun slings. 
205 waist belts. 
292 cartridge boxes. 
280 bayonet scabbards. 
200 cap pouches. 
200 rifle pouches. 
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201 horse artillery saber belts. 
1 pair of holsters for Colt's pistols. 
50 pairs of holsters for Grimsley's saddle. 
1 set of irons for 6-pounder carriage. 
14 axletrees. 
10 spare poles for carriages. 
1 set of implements and equipments for field guns. 
20 fencing bayonets. 
20,000 l\1aynard's primers. 
3,000 percussion primers. 
64 bullet molds. 
2 cannon locks. 
1,000 bayonets for rifle muskets 
300 cavalry saber scabbards. 
28 6-pounder shot, fixed. 
2,000 cartridges for small arms. 
1 set of horse equipments. 
2 gunners' haversacks. 
1 pair of spurs and straps 
969> 
Some of the States and Territories have not drawn the arms due-
them, whilst to others arms to the value of 1, 770 muskets have been, 
by order, issued in advance for the year 1861. 
ORDNANCE OFFICE, 
Washington, October 30, 1860. 
C. 
A. K. CRAIG, 
Colonel of Ordnance. 
Statement of ordnance and ordnance stores issued to the Army and to the · 
several military posts for the yew· ending June 39, 1860. · 
1 12-pounder bronze gun. 
1 6-pounder bronze gun. 
1 24-pounder bronze howitzer. 
12 mountain howitzers. 
1 12-pounder siege gun. 
1 8-inch siege howitzer. 
1 10-inch siege mortar. 
1 12-pounder field carriage. 
12 prairie carriages. 
1 12-pounder siege carriage. 
1 8-inch siege howitzer carriage. 
1 10-inch siege mortar bed. 
6 24-pounder casemate carriages. 
6,825 42-pounder shot. 
1,360 32-pounder shot. 
1,100 24-pounder shot. 
500 IS-pounder shot. 
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300 12-pounder shot. 
441 10-inch columbiad shells. 
9,109 8-inch columbiad shells. 
12 12-pounder shells. 
200 stands of ammunition for garrison service. 
3,419 stands of ammunition for field service. 
2,037 rifle muskets and appendages. 
96 musketoons and appendages. 
5 rifles and appendages. 
110 Sharp's carbines and appendages. 
100 Maynard's carbines and appendages. 
80 Colt's pistols and appendages. 
353 cavalry and horse artillery sabers. 
31 swords for non-commissioned officers and musicians. 
1,184 sets of in fan try ac.coutermen ts. 
85 sets of cavalry accouterments. 
871 sets of horse equipments. 
~942,314 cartridges for small arms. 
22,700 pounds of gunpowder. 
1-I. K. CRAIG. 
Colonel of Ordnance. 
ORDNANCE OFFICE, Washington, October 30, 1860. 
4-'itatement of the principal operations at the armories and arsenals during 
the year ending June 30, 1860. 
SPRINGFIELD ARMORY. 
ISAAC H. WRIGHT, SUPERINTENDENT. 
The principal operations at this armory during the year have been 
.as follows: 
~rmsfabricated. 
8,600 rifle muskets, model of 1855. 
1,000 cadet muskets, model of 1855. 
55 muskets, model of 1822, altered to Morse's breech-loader. 
8 sample arms. 
~ppendages, &c., fabricated. 
6,147 wipers, for model of 1855. 
12,527 screwdrivers, for model of 1855. 
1,805 tumbler and banq-spring punches. 
27 bullet molds. 
28 swages, for molds. 
-4,882 cones, (extra.) 
.5, 760 arm chests. 
42 packing boxes. 
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Machinery, fixtuTes, and tools. 
1 swage drop machine, fabricated for components. 
1 machine for sawing, packing, &c. 
'The machinery for the rolling-mill has been completed for 
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rolling components and barrel plates, amounting to ....... $4,000 00 
Machine fixtures, for model1858.... .. .. .. ...... ..... .. .. .. .. . ..... 1,402 56 
Sl1op fixtures............................................................. 533 75 
".rools for current use................................................... 6,171 20 
Quite a large number of parts of arms have been fabricated and issued 
-to other posts during the year, amounting to $11,014 01. 
During the year 124,103 muskets have been cleaned and oiled, and 
121,463 packed and issued. 
Musket barrels now in progress .......................................... 7,171 
:Bayonets in progress ........................................................ 4,324 
·Components in progress equal to, muskets ............................ 4,500 
Imp'rovements-Magazine. 
A new powder magazine has been built upon a suitable site situated 
150 rods southeast of the water shops on land purchased for the pur-
pose, and remote from any other building. It was built of block stone, 
with an arched roof of brick, and also a slate roof to protect it. The 
walls are double, with openings for ventilation. The stone and brick 
used in this structure were taken from the old welding and annealing 
shops. The slate and the lightning rods of the old magazine, taken 
down, were used for this, and the brick, stone, &c., from the same 
have been used for culverts. 
At the wa.ieT shops. 
A new stone bridge, with two arches, has been built across the race-
way, on 1\'fill river, near the westerly termination of the United States 
grounds, at the new water shops. The grounds where the old shops 
'Stood have been filled up and graded, and the north side of the race-
way has been graded and completed for a public road, and partly 
fenced. It has heen terraced, to prevent the filling up of the canal 
with earth by the action of rains. A large culvert has been constructed 
upon the grounds around the new water shops, to carry off the waste 
water fro~ the roads and grounds and discharge it into the canal, be-
low the bndge. 
At the armory grounds. 
The foundation wall for the iron fence on Byers street, and on East 
Pearl street for about eight hundred yards, has been laid, and the 
coping stone prepared. The iron fence on Byers street has been com-
pleted, and, with that which had been previously built, has been thor-
oughly painted. The armory grounds fronting upon Byers street have 
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been properly graded and planted with trees. Large culverts have 
also been constructed upon the grounds fronting upon East Pearl street, 
to carry off waste water, and protect the gTounds and fence from in-
jury. The dwelling houses, grounds) and inclosures, and the arsenal 
buildings have been kept in good order; seventy-five shade trees have 
been planted, the hedges improved and extended, and the roads pre-
served in good repair. The workshops have been painted inside and 
otherwise repaired from time to time, as occasion required. The total 
length of culverts constructed upon the armory grounds and at the 
water shops amounts to some seven hundred lineal yards, for the build-
ing of which old bricks from buildings taken clown have been used, to 
the number of 260,000. 
HARPER'S FERRY ARMORY. 
A. :M. BARBOUR, SUPERINTENDENT. 
The operations of the armory, on account of the comparatively lim-
ited appropriation for the manufacture of aTms for the fiscal year, 
much of which was absorbed also in the discharge of liabilities incurred 
in the two previous years for stock purchased and not paid for, and 
labor and services perform.ed, not clearly chargeable to the current 
year, have been necessarily limited and controlled by these facts; be-
sides this regular effort to bring the product of the armory within the 
means legitimately provided, the unparalleled affair of the John Brown 
raid, in October last, did greatly disturb the equilibrium, and more 
disastrously affect the operations of the armory, both in its product 
and discipline, as well also as in its financial ability, than can be clearly 
comprehended by those not fully conversant with all the facts of the 
case, and the trouble and disarrangement of plans and work consequent 
thereupon. 
Arms and appendages jctbricated.-M~tsket factory. 
5,049 rifle-n1uskets, model of 1855. 
2,300 rifle-muskets, sighted with long-range rear sights. 
100 percussion rifles, model 1842, altered to the 1J1ontstorm plan. 
300 percussion rifles, model 1842, altered to the Montstorm plan. 
576 flint-lock rifles altered to percussion. 
12,846 appendages for rifle-muskets. 
4,426 cones) extra. 
12,929 tompions, wood. 
1,436 musket barrels. 
707 tumbler and band-spring punches. 
201 bullet molds. 
11 barrels for rifle-muskets sighted. 
99 packing boxes. 
359 arm-chests for muskets and rifles. 
250 tin linings for arm-chests for sea voyages. 
' 
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3,400 ball and buckshot cartridges. 
5 long-range sights for altered muskets. 
1 set patch-box gauges for rifle-musket. 
359 bayonets for rifle-muskets. 
2 letter-presses. 
8,648 components, assorted, for issue to other posts. 
41,533 pounds scrap iron and steel turned over to storekeeper. 
2, 790 pounds iron, rolled, for various purposes. 
190 percussion muskets. 
Machines fabricated. -Musket factory. 
3 tilt-hammers, for forging ramrods and pins. 
1 machine for turning sword hilts. 
2 machines for profiling stocks. 
2 turbines and fixtures. 
1 machine for cutting cone-seat of barrels. 
1 machine for turning tompions. 
1 machine for spotting stocks. 
3 machines for cutting bayonets. 
Repairs and irnprovements. 
973 
Extensive repairs and improvements of cutting machines} holders 
for machines for cutting vents, hammers, head-gates of canal, miter-
wheels, pulleys for pit-gearing, foundation for tilt-hammer, setting 
flumes for new boring mill, furnace for barrel rolling, housings for 
barrel machines, main and counter line of machinery for barrel rolling 
and finishing shop, machinery for cutting but-plates, converting stock 
house to boring mill, repairing tilt shop, new privy at offices, and com-
plete fixtures and machinery for rolling barrels, at a cost of over fifteen 
thousand dollars. A great variety of new tools and machines, and 
improvement of tools and machines, have been made or altered within 
the year. 
Expe1·imental arms made and in progress. 
One breech-loading cannon, complete. 
Experimental arms, caliber .48. 
One cast-steel breech-loading cannon in progress. 
A large amount of labor and materials expended on the alteration 
of old arms to patent breech-loaders. 
B ,uildings. 
The new barrel-drilling and finishing shop at the rifle factory, 
reported as commenced, at the close of the last fiscal year, has been 
completed and is now occupied by workmen of the armory. Pipes for 
conveying water to all the buildings have been laid down, and the 
canal at the rifle factory and the musket factory canal have been 
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repaired to such an extent as the occasion required, so as to render· 
them both efficient. 
The old stock-house at the musket factory, has been converted into· 
a workshop, but the necessary work has not yet been completed, to 
enable it to be employed as such. The quarters of the master armorer, 
paymaster, and clerks, have received many additions to them, to ren-
der them comfortable, and the grounds, which were very rough, have 
been graded and improved. The grounds, generally, of the armory, 
comprising a considerable area, have all been kept in order, and where 
improvements were necessary to preserve or add to their sightly con-
dition, they have been made. The banks of the canal at the musket 
factory next, to the shops, have been repaired by a grouted cement 
wall, all along its length from the barrel shop to the bell shop) and 
this improvement insures the entire efficiency of the canal in rear of 
the range of shops. The canal having been cleared from all obstruc-
tions from its bed, the flow of water is now ample to meet any possible 
contingency of power. 
The contract for the new dam over the Potomac river, to supply the 
armory canal, has progressed with very variable prospects, to its com-
pletion; but it is now hoped that the present season, if favorable, will 
terminate the work. This, however, will very much depend on the 
weather and the unabated energy of the contractor. 
Sixty-six issues of arms and parts of arms, with appendages and arm 
chests, have been made within the year to the Army, and for arming 
and equipping the militia of the States, consisting of a great variety of 
arms and components of arms in various stages of finish, for the 
repair of arms in service. 
RIFLE FACTORY. 
Arrms and appendages manufact'IPred. 
2, 701 rifles, model of 1855. 
223 rifles) model of 1855, sighted, only. 
1,071 rifles, altered to .58 caliber. 
3,226 sword bayonets. 
2,501 extra cones. 
249 bullet swages. 
690 spring vices. 
1 wire press for Arnold's gun. 
4 rifle locks. 
299 barrels, unserviceable. 
400 band springs, extra. 
100 leaf-sights and screws. 
7,005 pounds scrap steel and iron. 
538 components. 
30 long range sights. 
SECRETARY OF WAR. 975· 
Repai1·s and improvements of machinery. 
Twenty-one cutting machines, rifling machines, lathes, stocking 
machines, and force-pump, with the necessary driving machinery,, 
main and counter line of shafts, with pulleys, have been thoroughly 
repaired, and the ordinary working apparatus of every kind put in 
excellent order. 
Tools fabricated. 
Many new gauges-receiving) grooved and plug. Assorted gauges-
stocks for cutting, drilling, holding and stock filing. Countersinks-
patterns assorted of iron, steel and wood. Saws, mandrils, chucks for, 
lathes, buff-wheels, trimming dies, squares, wrenches, hammers, pliers, 
stakes, and a variety of new tools needful for the manufacture, have 
been made and repaired, to put this factory in complete working order~ 
Buildings and grounds. 
The new barrel-drilling and finishing shop has been very nearly 
completed, together with a powder-house, and an annealing shop 
:fitted up. 
The tail-race for the new shops, hydrants for force-pumps, pipe for 
conveying water to annealing house, iron lamp-posts for yard lamps,. 
and an iron gate at the west end of the inclosure, have all been com-
pleted, and in use. 
WATERVLIET ARSENAL. 
COMMANDED BY MAJOR A. MORDECAI. 
Th(principal operations have been as follows: 
Permanent improvements. 
Extensive alterations and improvements have been made in the north 
(stone) quarters, and :fixtures for the better supply of water have been 
put up. 
The new iron storehouse, mentioned in last year's report, has been 
flagged with stone, and painted inside, and the ground around the 
building has been partially graded. A good deal of work has been 
done in grading and improving the grounds west of the canal, and 
clearing them of undergrowth. 
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ORDNANCE STORES MANUFACTURED. 
Artillery carriages. 
18 gun carriages, with implements, 
18 caissons. 
14 prairie howitzer carriages, 
12 gun carriages, 
8 mortar wagons, 
6 sling carts, 
40 mortar beds, with implements. 
42 barbette gun carriages, 
36 casemate gun carriages, 
18 casemate gun carriages, with 
chasis, 
100 flank casemate howitzer carriages, 
with chasis. 
2 sea-coast nwrtar beds, 
10 gins. 
~ for field service. 
l for siege and garrison I service. 
1 
~ for sea-coast service. 
J 
Implements and equipments. 
10 sets of implements for mechanical maneuvers. 
350 handspikes, assorted. 
60 bricoles. 
23 prolonges. 
115 sights for siege and garrison guns. 
28 pendulum hausses for field guns. 
20 gunner's levels. 
58 fuze cutters. 
115 sponge buckets-garrison. 
54 tarpaulins. 
134 sets of artillery harness for two horses each. 
837 nose bags. 
6,421 infantry cap pouches and picks. 
Ammunition. 
1,180 rounds of shot, fixed, 
1,138 rounds of shell, fixed, 
3,040 rounds spherical-case shot, fixed, 
498 canisters, fixed. 
1,079 stands of grapeshot. 
2,194 canister plates. 
1,672 grapeshot plates. 
1,056 sabots for shot and shells. 
I 
~ for field artillery. 
J 
1,120,000 ball cartridges for rifled small arms. 
6,632 bullets for rifled small arms. 
6,950 cannon cartridge bags. 
2,250 metallic fuzes. 
125 fuze plugs, brass, for columbiads. 
1,600 fuze plugs, wood, for columbiads. 
I 
SECRETARY OF WAR • 
.1lliscellanemts. 
232 pintles and plates. 
289 sets of traverse circles for fortifications. 
1 bullet press for making rifle bullets conical. 
1,042 packing boxes for fixed ammunition. 
1,032 packing boxes for other stores. 
ALLEGHANY ARSENAL. 
COMMANDED BY MAJOR J, SYMINGTON. 




5 6-pounder gun carriages, implements, and equipments com-
plete. 
2 band-sling carts. 
7 lighting and lever jacks. 
12 ammunition chests for field carriages. 
16 6-pounder field carriage wheels, without tires. 
25 pole pads for field carriages. 
100 pole straps for field carriages. 
10 spare poles for field carriages. 
37 sponge, watering) and tar buckets. 
10 linstocks and portfire stocks. 
49 large tarpaulins. 
24 thumb stalls. 
24 tube-pouches. 
8 sponges and rammers for field guns. 
GO sponge covers. 
25 12-pounder sponge and rammer staves. 
100 sponge and rammer heads. 
7 sets of irons for 6-pounder field. carriages. 
1,194 horseshoes. 
Accouterments, &c .. 
1, 460 . 58-caliber cartridge boxes. 
2, 700 .58-caliber cartridge-box plates. 
3,960 infantry cartridge-box belts. 
2,240 infantry cartridge-box plates. 
1, 757 bayonet scabbards, with fi·ogs. 
3,284 1.9-inch waist belts. 
1, 780 1. 9-inch waist-belt plates. 
VoL. n--62 
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4,418 gun slings. 
508 rifle waist belts, with clasps and sliders. 
500 rifle-sword bayonet scabbards. 
6,364 cap pouches and cone picks. 
100 artillery sword belts. 
1,060 sergeants' and musicians' waist-belt plates. 
91 holsters for Colt's pistols. 
7,280 cap-pouch buttons. 
6,800 saber belt studs. 
1,000 sets rifle waist-belt clasps and sliders. 
Horse equipments, &c. 
503 sets of horse equipments, pattern of 1859. 
204 bridle bits for do. 
9,044 bosses for bridle bits for do. 
500 nosebags for do. 
503 picket pins for do. 
238 pairs spurs and straps do. 
381 hitching snaps for do. 
255 breast straps for old cavalry saddles. 
2 artillery saddles. 
28 artillery stirrups. 
2 artillery horse collars. 
Ammunition. 
1,116 42-pounder cartridges awl sabots. 
142 6-pounder cartridges. 
118 42-pounder cartridge bags. 
588,340 cartridges for small arms broken up. 
193 packing boxes, assorted. • 
Buildings. 
An addition to the new shops, 49! by 48 feet, two stories high, with 
heavy stone cornice, and roof covered with zinc, built, and supplied 
with 415 lineal feet, of seven inches diameter, thick sheet-iron pipe for 
heating it with steam. The lower story fitted up with machinery for 
wood-work operations, and the upper with offices, benches, closets, 
&c., suitable for a workshop for accouterment and harness makers; 
and also a steam-heated chamber lined with sheet-iron and zinc, with 
iron frames to hold iron racks on rollers for drying and varnishing 
accouterments . 
.A. new stable seventy-five by thirty-five feet, with two projecting 
pediments, two stories and basement, of which only the basement was 
erected at last report, completed and supplied with lightning con-
ductors. 
The new magazine plastered, floors laid and completed, and light-
ning conductors attached. 
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The building in the upper park bas been plastered, painted, and 
finished. 
The old smithy, armory, and machine shops cleaned up, altered, 
and repaired, to adapt them for storehouses; and ninety-four 32 and 
24-pounder barbette carriages have been properly piled and arranged 
in them. 
The wall and fence on the river front of arsenal grounds finished. 
2, 790 lineal feet of gutters, sewers, and roads constructed. 
6 cecls-pools dug and walled. 
1 hydrant made and put up. 
4 perches of stone inclosing wall, rebuilt) and 100 feet of stone 
coping laid. 
llfachinery) tools, &c. 
Forty-one feet of main line, and thirty-three feet of counter shafting, 
with hangers, pulleys) &c., put up in the new addition to shops, and 
the follmving machines put in operation: 
2 wood-planing machines. 
1 spoke-turning machine. 
1 tenoning machine. 
1 dove-tailing machine. 
1 molding machine. 
Also, one circular, one scroll, one rip, and one fellie saw. 
A large number of dies, swages, and other tools made for facilitating 
the manufacture of horse equipments. 
The old steam-engine house, the old stable, and two wooden sheds 
in the upper park taken down, and the old materials removed. 
The buildings, culverts, sewers, fences, roads, walks, machinery, 
tools, &c., repaired_, and kept in good order. 
WASHINGTON ARSENAL. 
COMMANDED BY BREVET MAJOR G. D. RAMSAY. 
The principal operations at this arsenal have been as follows: 
.Articles fabricated. 
6 field carriages, 12-pounder and 24-pounder howitzers. 
20 caissons. 
7 8-inch sea-coast howitzers, barbette carriages. 
25 .:.S~inch sea-coast howitzer chassis. 
48 carriages for flank defense, complete. 
97 sponge and tar buckets, iron, for field guns. 
22 lanterns. 
138 shot and canister for field artillery. 
881 shells and case shots, metal fuzes. 
50 _12-pounder howitzer canisters, strapped. 
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25 6-pounder howitzer canisters, strapped 
80 6-pounder cartridges, blanks. 
100 cap pouches. 
26,550 cartridges for small arms. 
11,500 balls, caliber .58. 
86 sets of iron work for ba: bette and field carriages. 
20 pole pads. 
84 artillery saddles. 
84 bridles. 
812 parts of artillery harness. 
458 sabots for field artillery. 
33 packing boxes. 
2 benches for barracks. 
11 lockers, tables, and stands for ditto. 
1 cart. 
1 grindstone frame, (iron.) 
2 lamps for public grounds. 
1 derrick. 
1 musket rack. 
A large Yariety of fire works. 
6 caissons, partly made . . 
10 sets of iron;s for caissons, partly made. 
6 hand-sling carts, partly made. 
Other work done . 
10,271 muskets, cleaned and oiled. 
1,820 rifles, cleaned and oiled. 
80 pairs of new window-blinds, hung and painted. 
Extensive trials of small arms have been made by boards of officer.': 
and the officers of this post, drawing upon the means of the arsenal to 
a large extent, both for labor and materials. 
A large number of muskets and rifles haYe been removed and re-
arranged. 
Ballistic pendulum and storehouses haYe been repaired and painted . 
ExtensiYe repairs haYe been made to steam engine, boiler, shafting , 
and to other nmchinery and tools. 
FORT MONROE ARSENAL. 
COMMANDED BY CAPTAIN A. B. DYER. 
The operations at this arsenal have been as follows: 
B~tildings and improvements. 
The new workshops have been completed, and a steam engine, shaft-
ing, and seYeral machines put up. ..., . 
The ground in front of the shops has been graded, and 891 cub1c 
feet of sand have been deposited in the surrounding marsh; 891 square 
feet of concrete shot beds have been built; 1,890 superficial feet of 
wharf have been repaired. 
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EXPERIMENTS, ETC. 
·wrought-iron gun carriages. 
Further experiments have been made to test these carriages, and 
wooden models of the different carriages have been made for other 
.arsenals . 
A carriage and a stone platform for a 15-inch gun are nearly finished. 
Oohtmbiad.<:. 
To test the endurance of the new model columbiad, one 8-inch and 
one 10-inch gun, made at Bellona foundery, were fired a thousand 
rounds. The charge for the 8-inch gun was ten pounds, and for the 
10-inch gun sixteen pounds. Shot and shells were fired in the pro-
portion of one to f-our. These guns were afterwards fired twice with 
proof charges. A report of the firing was made to the inspector of 
·ordnance. 
Two 10-inch colutnbiads, made at Fort Pitt foundery, have been fired 
1,632 rounds each, with a charge of 18 pounds of powder and a solid 
..shot. 
Rifle cannon and proJectiles. 
Nine hundred and twelve rounds have been fired from various guns 
by a board of officers. 'rhe targets and all other preparations for 
firing were made here. One brass and two iron 6-pounder guns were 
rifled for experimental firing, and 275 projectiles were prepared and 
14-1 rounds fired from them. 
Two hundred and seventy Tounds of shell and spherical-case shot 
were fired from various field guns, for ranges, &c. 
Twenty-three 42-pounder guns and 14,228 8-inch Oolumbiad shells 
were received from the founderies, cleaned, lacqueTed, and piled and 
A kidded. 
One 42-pounder barbette gun carriage and chassis of wrought iron. 
One 10-inch columbiad gun carriage and chassis of wrought iron. 
One 8-inch casemate gun carriage and chassis of wrought iron. 
One 8-inch casemate chassis of wrought iron. 
Some parts of 50 8-inch columbiacl carriages, and a variety of other 
stores have been fabricated. 
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ST. LOUIS ARSENAL, 
COMMANDED BY MAJOR W. H. BELL. 
The principal operations at this arsenal have been as follows: 
Articles fabricated. 
16 water buckets for garrison service. 
3 gunner's perpendiculars. 
8 lanyards for friction primers. 
30 powder measures, copper. 
10 tampions and collars for field cannon. 
1,478 shot, shells, and canisters, fixed. 
491 shot, shells, and canisters, strapped. 
3 bullet molds for musket and carbine balls . 
7,137 cartridges for field artillery. 
7,309 cartridge bags for field artillery. 
2,277,000 cartridges fAr small arms. 
45,495 pistol and carbine balls, cast. 
753,200 elongated musket balls, pressed. 
1,600 metal fuzes) filled. 
14 iron axletrees for field carriages. 
270 parts for repairs of field carriages. 
166 rammer heads and cartridge blocks. 
138 bridle escutcheons, pattern 1859. 
524 iron picket pins. 
3,400 paper cylinders and caps for field ammunition. 
630 sabots for shot, shells, and.canisters. 
5 store trucks. 




210 pounds putty. 
-475 pounds paint, mixed. 
2 letter stamps. 
25 drills, assorted. 
6 flasks, cast-iron. 
2 formers, cast-iron. 
3 ladders. 
1 hand punching press. 
8 bay rakes. 
6 oil and 1 copper pans. 
3 punches, 1 stamp for cartridge bags. 
1 spring divider. 
6 wheelbarrows, 1 wrench. 
2,316 arm chests and packing boxes. 
73 copper and tin cans. 
2 cranks for grindstones. 
/ 
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1,066 handles for curry-combs, &c. 
29 patterns for castings. 
1 powder cart. 
1 sun dial. 
OtheT work done. 
720 small arms:repaired. 
342 carbine swivels and 11 bayonet scabbards repaired. 
11 artillery carriages repaired and painted. 
24 parts of carriages, &c., repaired. 
69 bridles provided with brass escutcheons. 
3,600 shot and shells cleaned and lacquered. 
5 howitzers and mortars cleaned and lacquered. 
203 sets of artillery harness cleaned and oiled. 
983 
83 expanding shells for rifled cannon prepared and finished. 
419 rounds of field ammunition overhauled, &c. 
2,953 metallic cartridge cases cleaned and repaired. 
129,835 small arm cartridges, 0. P., broken up. 
50 powder barrels repaired. 
3 ladders repaired. 
294 pick axes reduced in s.ize. 
726 rifle musket hammers front notched. 
A furnace erected for lead and brass castings. 
300 square feet of partition put up in machine shop for lead and 
brass founclery. 
104 feet of flagging in shop for lead and brass foundery. 
66 feet underground sewerage built. 
1,500 square feet of flooring in basement 0f quarters No. 3. 
6 pairs venetian blinds put up in new office. 
9 large cisterns cleaned out, repaired, and painted. 
2,091 boxes ordnance stores received and inspected. 
3,607 boxes ordnance stores, <;ounted, packed, and marked. 
2,437 cubic feet excavating and ditching done. 
60 acres of brushwood cut down. 
2.2 acres of grubbing done. 
32 squares of rock broken for roads. 
A space 32 feet wide of brushes cut down around the west 
. and south side of the inclosing fence of the Jefferson bar-
racks magazine grounds, to guard against prairie fires. 
97 4 barrels of powder rolled and repiled. 
G11 boxes of powder munitions removed. 
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FRANKFORD ARSENAL. 
COMMANDED BY BREVET MAJOR P. V. HAGNER. 
The principal operations at this arsenal have been as follows : 
Articles fabricated. 
9 sets horse equipments, for patterns. 
32 saddles, pattern 1859. 
73 watering bridles. 
522 watering bridles, curb bits. 
60 halters. 
364 parts of horse equipments. 
2,490 pairs of spurs. 
1, 706 pairs of spur straps. 
66 curry-combs. 
5 cards metal parts of horse equipment pattern. 
241 silver and brass stadia. 
48 chamois bags for stadia. 
1,085 saber attachme~ts and rings. 
306 pounds fulminate of mercury. 
715 pounds percussion powder. 
115,299 cartridges for small arms. 
6,682,510 percussion caps for small arms. 
3, 719,500 primers for small arms. 
85,100 cannon friction primers. 
61 inspecting instruments for cannon and powder. 
997 roller buckles. 
85 saddler's tools. 
5,993 tin boxes fot primers and tubes. 
210 handles for curry-combs. 
2,225 bags for percussion caps. 
300 bags for horse equipments. 
482 packing boxes. 
98 waterproof tin cases. 
Inspected. 
850 sets horse equipments. 
2,818 saddle blankets. 
400 barrels cannon powder. 
2 mortar eprouvettes and sets of balls. 
Other work done. 
2, 752 lineal feet of embankment on creek and river fronts repaired . 
3,242 cart loads of earth, stone, &c., hauled for grading embank-
ment and roads. 
1,449 lineal feet of ditches cleaned. 
1,355 square feet of pavement relaid. 
1,008 cubic feet of excavation made. 
2,588 feet of pipes laid. 
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NEW YORK ARSENAL. 
COMMANDED BY BREVET MAJOR W. A. THORNTON. 
The principal operations at this arsenal have been as follo·ws: 
Artides fabr·icated. 
49 11ent houses for barbette carriages. 
28 keys and staples for gins. 
151 feet of cap, square, and implement chain. 
"1 quoins for siege mortars. 
9 military signal torches and rods. 
1,136 pounds ofpaints. 
279 pounds of putty. 
59 pounds wrought-iron spikes, nails, and rivets. 
4 grates for sewers. 
59 chisels and drills. 
3 crowbars, heavy. 
4 emery wheels. 
2 batten doors, 8 feet by 9 feet each. 
10 pair door hinges. 
36 window' frames, shutters, and sashes. 
156 lineal feet of copper gutter and down spout. 
150 copper gutter supporters. 
45 lineal feet iron picket fence, 4t feet high. 
33 lineal feet 8-inch stove pipe and 3 elbows. 
966 packing boxes, for supplies. 
Repa·i1·ed. 
143 chassis, casemate and barbette. 
113 carriages, casemate and barbette. 
431 artillEry carriages, chassis, gins, and pent houses. 
735 artillery implements painted. 
498 casemate and barbette bolts straightened and recut. 
54 tongues and rails, prepared for repair of carriages. 
2 boats repaired, caulked, and painted. 
7 45 square yards of painting done. 
28 muskets repaired and cleaned. 
26 crowbars resteeled and pointed. 
4 mason's hammers refaced with steel. 
219 stone mason's axes resteeled and sharpened. 
9,253 stone masons chisels repainted and sharpened. 
Other work done. 
6 cannon locks adapted to field guns. 
7,197 pistols and muskets cleaned, oiled, and repacked. 
5,740 swords and sabers cleaned, oiled, and reboxed. 
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8)000 belt plates cleaned and rebundled. 
4,279 bayonet scabbard frogs double riveted. 
34,174 shells and balls landed, piled, cleaned, painted, &c. 
35,972 shells and balls hauled to wharf and shipped. 
51 barbette guns and carriages dismounted and remounted. 
189 guns reskidded, cleaned, and lacquered. 
400 stands of grape sho(cleaned and painted. 
210 boxes lined with canvas and painted. 
2, 042 cartridges broken up. 
800 feet engine hose cleaned and greased. 
129 guns hauled to wharf and shipped. 
4,863 boxes ordnance stores hauled to and from wharf. 
180 cubic yards of stone, and 50,000 bricks hauled from wharf 
for building. 
146 cubic yards of sand excavated, hauled, and washed fo r 
mortar. 
370 lineal feet of ashier, 17 window sills, and 12 hook stones cut. 
7,800 pressed brick taken down and cleaned for relaying. 
48 cubic yards of excavation, and 
40 cubic yards of foundation laid. · 
57,800 bricks laid in storehouse. 1• 
392 square yards of wall plastered and washed. 
520 square yards of wall oiled for painting. 
662 square yards of ceiling, base boarding, cornice, and parti- . 
tion put up. 
356 lineal feet of copper gutter and down pipe adjusted to 
buildings. 
2,072 lineal feet of stone cut for sea wall. 
90 lineal feet of sewer laid. 
12 cubic yards brick and stone broken for concrete. 
150 cubic yards sea-wall taken up to enlarge ordnance yard. 
100 cubic yards of coffer dam formed for building sea-wall. 
452 cubic yards excavation for foundation of sea-wall. 
17 cubic yards concrete foundation laid. 
507 cubic yards of stone laid and 127 feet of coping and iron 
fence set. 
686 cubic yard of earth backing to sea-waH. 
1,014 square yards of sodding cut and laid. 
207 lineal feet picket fence put up. 
964 lineal feet iron fence painted. 
1,100 square yards sea-wall joints cleaned and pointed. 
89 square yards of boulder paving. 
1 shed, 33 by 24 feet, erected for cart and tool house. 
300 lineal feet lumber sawed. -
750 square feet of roofing done. 
5,467 square yards whitewashing done. 
Inspected a~ contract establishments. 
531 Colt's rifles, pistols, and carbines, and appendages. 
2,000 Sharp's carbines and a~pendages. . 
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536 barrels, Burnsides' patent, proved. 
50,000 cartridge cases, brass, for carbines. 
6,800 swords and sabers, Ames' manufactory. 
53,926 pieces infantry accouterments. 
14,042 spare parts for repair of small arms. 
70,050 ball cartridges for patent arms. 
560,000 percussion primers for patent arms. 
13,294 pounds laboratory paper. 
BENICIA ARSENAL. 
COMMANDED BY CAPTAIN F. D. CALLENDER. 
The principal operations at this arsenal have been as follows: 
P errmanent improvements. 
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The new arsenal storehouse, one hundred and seventy-five feet long 
by sixty wide, and three stories high, with two towers on the diagonal 
corners, each eighteen feet square, with loop-hole windows for :flank 
defense, built on a plan approved by the Secretary of War, is up to 
the height of the side walls, the gables and towers remaining yet to be 
raised to their proper height above that level. The towers, in addition 
to affording the means of a :flank defense of the side and end walls 
of the building, will also receive the stair ways for the different stories 
of the building, and the rooms in the towers will also afford storage 
.for many small articles, and, besides, serve as cleaning rooms for small 
arms, &c. There are loop-hole windows also in the lower story of the 
building, which is intended for the storage of gun carriageR; the 
second and third stories designed for the storage of small arms) &c., 
will have glass. The building is of Benicia sandstone; the exterior 
face of the walls is rock face, and the interior hammer dressed. The 
frame for the roof is prepared and ready to be raised; the slate are on 
hand, and the building will be completed and ready for use in a short 
time. The walls of one set of quarters are nearly completed, and the 
roof framed, &c. This building is of brick on stone foundations. 
Thirty-five thousand three hundred and seventy-one cubic yards of 
excavation and grading have been done on the line of the new arsenal 
storehouse and quarters, and the site prepared for quarters No. 2. 
Articles fabricated. 
80 tampions and springs for 42-pounder guns. 
4 sponge-heads for mountain howitzers. 
12 pent houses. 
34 pins for limber chests. 
879 parts of horse equipments. 
149 holsters for Colt's belt pistols. 
120 picket pins. 
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5 hames. 
1 wagon bed and pole. 
2 cart bodies. • 
4 benches, 1 table. 
261 frames an<l other parts for windows. 
55 iron bolts. 
71 tools for quarrying. 
] derrick. 
747 arm chests, ammunition and I)acking boxes. 
347 cartridge bags for cannon. 
1, 933 cartridge bags for cannon. 
660,350 9artridges for small arms. 
43)026 pounds balls for small arms, pressed and cast. 
230,250 balls for small arms trimmed. 
218 cannon cleaned ancllaekered. · 
68 artillery carriages and mortar beds cleaned and painted. 
27 heavy cannon mounted. 
24,696 shot and shells scra-ped and lacquered. 
1 garrison gin repaired and painted. 
5 pack saddles for mountain howitzer repaired. 
9 artillery bridles repaired. 
1 battery wagon and 1 forge Tepaired and painted. 
1 derrick and 7 carts and wagons Tepairecl and painted. 
221 ammunition boxes painted. 
30 gallons lacquer made. 
250 pounds of paints mixed. 
2GO rifles repaired, cleaned, and browned. 
140 small arms repaired. 
180 sword belts and breast straps blackened. 
59 parts of horse equipments repaired. 
49 saber belts and knots cleaned and blackened. 
1 windlass, 1 fire-engine, and 1 hose cart repaired. 
1, 715 tools for quarrying repaired. 
16 tires set on wheels. 
47,243 feet of stone quarried and hauled. 
48,180 feet of stone laid in storehouse, &c. 
292,000 bricks laid in quarters. 
8,009 feet of stone cut. 
I_jintels, sills, jambs for windows and uoors, water tables) brackets, 
frieze blocks, and a portion of cornice cut for buildings; buildings, 
fences, machinery, wagons, carts, harness, gun skidding, &c., kept in 
repair. One hundred and forty-three issues of ordnance, ordnance 
stores, and supplies have been made within the year for the use of 
troops at posts and in the field, for the preservation of the armament 
of fortifications, and for arming and equipping the militia of the State 
of California and the Territories of Oregon and Washington. 
The following ordnance and ordnance stores have been received and 
stored: 
18,000 stands of rifled muskets. 
50 Colt's belt pistols. 
300 Sharp's carbines. 
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2,500 sets of infantry accouterments. 
180 sets of horse equipments. 
2 field battericR, and 
1~606 packages of other ordnance stores . 
.KORTH CAROLINA ARSENAL. 
COMMANDED BY CAPTAIN J. A. J. BRADFORD. 
The principal operations at this arsenal have Leen as follows: 
TVork done. 
089 
1. One new gun-carriage and timber store: At last report the walls 
of this building had been carried up to the spring of the arches OV(?r 
the openings of the lower story; since then they have been completed. 
The second floor and ceiling joists have been procured and placed in 
position. The lumber for the roof has been procured, the roof framed 
and raised to position, sheathed, and slated. Fifty-two large inclosing 
venetian frames made for lower story openings and primed, and 480 
lights of window sash made for the upper story windows, glazed, and 
primed. Thirty iron colums for support of second floor and roof pro-
cured and set in place. Plank for first and second floors and for stairs 
procured, and those for first floor ::mel stairs prepared for placement. 
Wide glacis formed round the foundation. 
2. On northeast tower: The old roof removed and a new copper 
roo substituted in its stead; pointing of the parapet walls, joints of 
coping, &c., and other work done to prevent leakage; interior partition 
set up in office, and door made for same. 
3. On southeast tower: The old copper roof removed and replaced 
by a new one of same material, but different plan. Pointing and 
other work done, as on the northeast tower, and for like purposes. 
4. On the arsenal: The old sheet-iron roofs of the wings have been 
removed and replaced by stout tin roofs; extensive slate repairs and 
pointing have been done on the entire roof; the scuttles have been 
removed; and the gutters, leaders, &c., have been adjusted and 
strengthened with additional clamps and hooks. 
5. On line of shops, gun-carriage, and timber stores: Extensive 
slate repairs and pointing done on the roof; gutters, leaders, &c., 
straightened, adjusted, and strengthened in position by a large number 
of new clamps and hooks. 
6. On barracks and quarters Nos. 1 and 2: Repairs made on roofs, 
gutters, leaders, &c. ; new leaders of larger dimensions made to drain 
the roofs of the porticoes of both quarters; brick pavement of yards of 
quarters No. 1 repaired and extended. 
7. A well: Twelve feet square and forty-two feet deep, to supply 
water to the boiler of the steam engine, smith's forges, and for general 
shop use has been dug and curbed with brick, and a house to cover it 
begun. 
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Other work done. 
Five hundred and eighty muskets, damaged at sea, cleaned, repacked, 
and stored; thirty-two sets artillery harness cleaned and oiled; all the 
machinery repeatedly taken apart; cleaned, oiled, lacquered, andreas-
sembled; steam engine and machinery operated from time to time, 
when required. 
Fabr,icated. 
One hundred and :fifty screw-bolts, washers, and nuts; 105 rafter 
straps and ridge saddles; 230 eave gutter hooks with nails; drill lever 
handle, and cold chisels for machinery; four brass spiral springs for 
cut-off valves of steam engine; reinforce irons, nuts, and washers, &c., 
for well bucket; frame made for force-pump of well; 2,500 stone cut-
ters' tools repainted; sand, water, and lime hauled to mortar mill 
therefor, and 5,500 cubic feet of mortar made; entrance bridge to south-
east tower repaired and repainted; two cistern force-pumps repaired, 
and their seat frames renewed; cart repaired; horse and mules shod; 
196,300 brick received from kilns, and 76,500 feet lumber from mills; 
200 cubic feet compost formed and applied; roads, pathways, and 
public grounds repaired and policed; care and grooming of public horse 
and mules; night and Sunday watch duties; care and police of stores, 
public buildings; office duties and supervision. 
WATERTOWN ARSENAL. 
COMMANDED BY CAPTAIN T. J. RODMAN. 
The principal operations at this arsenal have been as follows: 
110 sponge buckets. 
915 cartridge bags. 
Articles fabricated. 
7 24-pounder pent houses. 
42 sabots. 
23 cartridge blocks. 
42 shell straps. 
42 cannon wads. 
960 pounds mixed paints. 
Other work done. 
• 
Extension to gun house thirty-five by thirty feet, two stories high, 
brick, put up. 
Timbers placed between the feet of eleven columns and brick piers, 
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to prevent the columns from crushing through the first floor of north 
arsenal. 
Sixty wronght-iron stinups, with jibs and keys put round girders 
and feet of main rafters of west and east timber stores to prevent the 
overthrow of the walls bv the outward · thrust of the roof.g and the 
weight suspended from them, in those buildings. 
The fence inclosing the gun yard at South Boston Point, repaired. 
73 24-pounder barbette carriages repaired. 
7 24-pounder barbette chassis repaired. 
79 feet of steam and water pipe repaired. 
1,680 feet of paving la-id, in west timber store. 
110 feet of shafting put up. 
194,828 cartridges for small arms broken up. 
80 gun carriages and chassis moved into west timber store and 
piled. 
780 boxes saltpeter moved from second to first floor of north arse-
nal and repiled. 
320 boxes saltpeter moved and repiled in second story of north 
arsenal. 
3,457 pieces gun carriage timber moved and repiled. 
3,457 rifles cleaned and oiled. 
13,908 shot and shells cleaned and lacquered. 
177 guns cleaned, lacquered, and oiled. 
5)320 yards of painting put on buildings. 
17 gun carriages and pent houses painted. 
2 old pumps removed from wells, replaced by new ones, and 
platforms repaired. 
10 barrels cannon powder pressed into accelerating cartridges for 
15-inch gun. 
570 pieces of copper prepared for determining pressure of gas from 
fired gunpowder. 
16 shells prepared to determine pressure per square inch, due to 
combustion of gunpowder in spaces varying from one to 
twenty times its own volume; also pressure due to the com-
bustion of different quantities of powder, in spaces bearing 
a constant ratio to the volume of powder. 
For the determination of pressure due to the combustion of equal 
charges of powder of the same quality, except in sjze of grain, from 
the same gun and with the same shot; twenty rounds were fired with 
tbe 11-inch gun, and thirty rounds with the 42-pounder gun. 
For the purpose of determining the difference in pressure clue to 
equal columns of powder behind equal columns of metal when fired in 
guns of different diameters of bore; ten rounds each were fired with 
the 11-inch gun, the 9-inch, and the 42-pounder gu:q.s. 
10 barrels cannon powder; 
3 8-inch Columbiads; and 
13 12-pounder bronze mounted howitzers proved. 
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Gun iron prepaTed and tested. 
9 pieces for extensibility, elasticity, and permanent set for every 
1,000 pounds up to the breaking point. 
9 pieces for compressibility, . elasticity, and permanent set for 
every 1,000 pounds up to breaking weight. 
8 pieces for absolute tenacity. . 
8 pieces for ultimate resistance to crushing force. 
8 pieces for transverse resistance. · 
8 pieces for permability by water and ultimate resistance to a 
bursting force. 
8 pieces for specific gravity. 
Specimens of wood p1·epared and tested. 
150 pieces for tenacity. 
97 pieces for resistance to crushing force. 
60 pieces for diminution of resistance to crushing force, as the 
length increases from three to twenty diameters. 
18 pieces for relative resistance to a crushing force, of cylinders 
and prisms of same wood, equal areas and equal heights. 
Extensibility, restoration, permanent set, and ultimate tenacity det enn-
ined on sixteen samples of boiler iron and one of semi-steel. 
Pressure required to shear the following metals determined. 
Flat iron, of all thicknesses, from .057 inch to .615 inch. 
Sheet copper, of all thicknesses, from .022 inch to .300 inch. 
Sheet yellow metal, of all thicknesses, from .020 inch to .050 inch. 
Round iron rods, fi·om .320 inch to 1.142 diameter. 
Round copper rods, from .635 inch to .943 diameter. 
Round~ yellow metal rods, from .648 inch to 1.110 diameter. 
Pressure required to punch a circular hole one inch in diameter in tlH: 
following metals determined. 
Flat iron, of all thicknesses, from .057 inch to .615. inch. 
Sheet copper, from .022 inch to .300 inch. 
Sheet yellow metal, from .020 inch to .050 inch. 
Also pressure required to punch holes of different diameters ~from 
.200 inch to 1.5 inch in flat iron .105 inch thick; sheet copper .150 
inch thick, and sheet yellow metal .05 inch thick. -
Stores have been issued to Forts Adams, Constitution, and Preble ; 
and to the New York, Augusta, Mount Vernon, Baton Rouge, and 
Fort :Monroe Arsenals. 
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CHARLESTON ARSENAL. 
COM~IANDED BY CAPTAIN J. GORGAS. 
The principal operations at this arsenal have been, as follows: 
Articles jab1·icated. 
1 set of maneuvering blocks and rollers. 
4 pent houses for Castle Pinckney. 
3 iron bedsteads for enlisted men. 
1 pair smith's tongs. 
1 watering cart. 
1 iron ~xperimental carriage. 
Other work done. 
998 muskets and rifles) cleaned and oiled. 
42 lanyard hooks made. 
4 taps and three dies made, and two repaired. 
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Elevating apparatus of five columbiad carriages, and two 
eccentrics at Fort Moultrie adjusted. 
10 8-incl1 guns arranged wit4 sites. 
1 box for forage constructed. 
Former and fixtures for bending traverse circles made, and 
forty-three traverse circles cut and bent. 
97 bolts and nuts made and repaired. 
12,000 unserviceable cartridges broken up. 
At Fort Moultrie and Castle Pinckney ninety days' work has been 
done in arranging and repairing armaments, pent houses, &c., and 
in breaking up old carriages. 
Buildings, &c. 
A room has been auded to casting house, and the whole new roofed. 
Watchmen's quarters new roofed and old fence replaced. 
A cistern, 1,600 gallons capacity, built; five grates set, and fifteen 
pairs of blinds put up in barracks and quarters. 
Foundation wall of inclosing paling replaced, and paling white-
washed. 
All the external, and some of the interior wood work of the build-
ings about the square painted two coats. 
Balustrade of old and cupola of new arsenal painted. 
Cistern house painted and sanded; concrete inclosure for manure 
pits lli table yard madr and roofed, and large cesspool filled up. 
Partitiou put up, and room for enlisted men ceiled. 
Two wool tan}\:£3, each 300 gallons, made and put up, and two new 
ramps of 3-incb plan;!: made at old arsenal. 
200 feet of hedge sc !· 
17,000 small arms rece\ved and stored. 
VoL. rr--63 
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TEXAS ARSENAL. 
COMMAKDED BY CAPTAIN R. II. K. WHITELEY. 
The operations at this arsenal were as follows: 
The site for Texas Arsenal selected in the southern part of the city 
of San Antonio; the land surveyed and purchased. It lies on the 
west side of the San Antonio river, between that stream and Mission 
street; fronts about 210 varas on both; is 670 varas south of the main 
and military plazas, and contains 15 1!!.c/o acres. 
The ground has been cleared up; board fence erected on south bound-
ary; frame office, tool-house, carpenter's shop, cart shed, privy, and 
stone and lime house, to hold 200 barrels, built. 
The San Pedro irrigating ditch, located in a straight direction across 
the arsenal grounds, 566 feet long, five wide at top, four and-a-half 
feet at bottom, and three and-a-half feet deep excavated, walled on 
both sides with hard rock laid in mortar; two stone bridges built at 
road crossings; nine irrigating gates and three sets of stone steps built 
in walls, and bottom paved throughout. 
Arsenal office, twenty-five by sixty feet.-Walls built complete; 
columns and roof framing placed in position; roof sheathed and cov-
ering with ti11 nearly completed. 
Laboratory, twenty-five by sixty feet.-Walls built to include the 
window sills. 
Magazine, 110 by 30 feet. - Fonndation built complete. 
vVell dug and walled up. 
95 requisitions for ordnance stores filled. 
5;389 small arms repaired and cleaned. 
MOUKT VERNON ARSEKAL. 
CO~IMAKDED BY CAPTAIN J. L. RENO. 
rrhe principal operations at this arsenal have been as follows: 
.Articles fabricated. 
20,000 bricks. 
500 cubic feet pine timber cut and hauled. 
8 cords pine wood. 
Othe1· work done. 
Building erected for circular saw, and lathe anr achinery put 
up. 
1. 605 cart loads of earth and sods hauled jbr filling in sustaining 
' wall. 
Sustaining wall completed. 
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700 feet of brick sewer built. 
Bridge or road to wharf taken down. 
Timber cut and hewed for repairing wharf. 
The reserve marked by blazing the trees around the lines, 
and placing corner posts. 
1, 933 cartridge boxes cleaned. 
35 acres of land cleared. 
1,050 yards fencing built. 
217 yards inclosing wall cemented on top. 
850 boxes of arms hauled and stored in arsenal. 
127,200 musket and pistol cartridges broken up. 
36 pieces of timber procured as specimens, and forwarded to \Vater-
town Arsenal. 
Stores issued to Fort Pickens. 
Public buildings repaired and painted. 
Ordnance, subsistence, and quartermaster's stores hauled fi·om 
the river. 
Roads, bridges, and sewers) repaired and kept in order. 
BATON ROUGE ARSE.NAL. 
TEMPORARILY IN CHARGE OF MILITARY STOREKEEPER THEO. LEWIS. 




8 cannon scrapers. 
4,000 cartridges for small arms. 
2,215 cannon cartridge bags. 
410 pounds of paints. 
88 packing boxes. 
Art,icles repaired. 
103 muskets and carbines. 
40 bayonets. 
20 bayonet scabbards. 
93 powder barrels. 
Other work done. 
522 muskets and rifles cleaned. 
19 sword bayonets cleaned. 
25 bayonet scabbards cleaned. 
17,939 shot cleaned and lacquered. 
1,060,000 unserviceable cartridges broken up. 
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360 rounds field ammunition overhauled. 
22,000 small-arm cartridges rebundled. 
2, 730 square feet of pavement laid. 
80,000 pounds of lead melted into pigs. 
3 field carriages repaired and painted. 
Exterior walls of quarters painted. 
1, 650 packages ordnance stores received and issued. 
VANCOUVER DEPOT. 
CO)Il\IANDED BY LIEUTENANT W. T. WELCKER. 
During the year the United States troops serving in the department 
of Oregon have been kept supplied with arms, accouterments, and 
ammunition; several acres of the arsenal site have been cleared, by 
removing the logs, extracting the stumps, and grading the ground; a 
temporary stable built; a temporary cottage built for quarters foi· the 
commanding officer, and one for the enlisted men. The last two are 
unfinished, as operations on them were suspended in December of last 
year, by General Harney's order. _ 
Some of the principal issues made were the following: 
1 12-pounder brass howitzer and carriage. 
657 rounds of field ammunition. 
184 muskets prepared for bayonet exercise. 
320_,205 cartridges for small arms. 
119,000 percussion caps. 
1,350 pounds horseshoes. 
26 side bridles. 
609 pounds harness leather. 
H. K. CRAIG, 
Colonel of Ordnance. 
ORDNANCE OFFICE_, 
October 30, 1860. 
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of any disturbance by Indians till the 16th instant, when a wounded 
man was brought to my camp, he belonged to an emigrant train en 
route west, and encamped on the 8th instant, at Bluffs, some fifteen 
miles east of Salt river; on the morning of the 9th, when most of the 
train was in readiness to move, awaiting to have two stray horses 
brought into camp, the man was shot from near the top of the bluff, 
receiving one wound in the arm, one in the thigh, and two near the 
ankle, shattering the bone of the leg. As usual, with ninety-nine 
one-hundredths of emigrants, their fire-arms, except revolvers) were 
in the wagons, some not loaded. The emigrants report seeing four 
Indians run up the bluff, had seen none previous after passing South 
pass, except at Green river; one of those at Bluff had on a hat like 
one worn by an Indian with but one eye, only good at Green river. 
Lieutenant Sanders, with a detachment, had left Salt river but two 
days previous, and Lieutenant Gordon, with another detachment, met 
the emigrants en route west, about fifty miles from Salt river. Lieu-
tenant Gordon has returned) and reports having not seen an Indian 
en route, except those intermarried with mountaineers. The wounded 
man was placed in an ambulance and sent in advance of train to my 
camp, reaching here the eighth day after receiving the wound ; he was 
immediately taken in charge by Assistant Surgeon Moore, placed in 
hospital, and carefully cared for. 
A requisition for tongues, hounds, &c., for repairs of wagons, goes 
with this, as we shall require extra transportation; (unless we remain 
longer than the time appointed;) the extra material can be sent up 
in one of the wagons; but, in that case, I shall require a man to 
repair the wagons, as I have no wheelwright in my command. I had 
expected for several days to hear from headquarters department of 
Utah, or I should have sent down the broken wagons and exchanged; 
shall now await further instTuctions in regard to them. 
From an inspection by a board of officers, I would imagine not 
one half of the :flour from the States, that we have, will be worth the 
transportation back to Camp Floyd, as it is reported unfit for issue. 
I am, Lieutenant, very respectfully, your obedient servant, 
M.S. HOWE, 
Lieut. Col. Second Dragoons, Commanding. 
AcTING AssiSTANT ADJUTANT GENERAL, 
Headquarters Department of Utah, Camp Floyd, U. T. 
9. Colonel Cooke to General Scott. 
HEADQUARTERS DEPARTMENT OF UTAH, 
Camp Floyd, October 10, 1860. 
SrR: I herewith inclose, for the information of the Lieutenant Gen-
eral, reports from the commanders of the detachment, lately returned 
from field operations, for the protection of emjgrant and mail routes; 
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They have been in general successful and satisfactory, up to the close 
of the season. 
Very respectfully, your obedient servant, 
P. ST. GEO. COOKE, -
Colonel Second Dragoons, Commanding. 
AssiSTANT ADJUTANT GENERAL, 
Army Headquarters, New York City. 
9 a .. 
CAMP FLOYD' u TAR TERRITORY' 
September 29, 1860. 
SIR. In pursuance of Special Orde.rs No. 76, from headquarters of 
the department, dated :May 20, 1860, I left this camp on the 5th of 
June, with the command indicated in said order, for service on the 
emigrant roads in the southern part of. Oregon, B, E, and H compa-
nies, second dragoons, numbering, total, for the saddle 132, having 
had thirteen men dismounted to accompany a foot command (en route 
to New Mexico) as far as Green river, and twelve men for teamsters 
for my command, and one for clerk at headquarters department of 
Utah. 
I arrived at Port Neuf river, Oregon, on the 21st of June, and estab-
lished a depot on the left bank of the same, near the bridge on the 
emigrant road. On the 25th, I sent a detachment to Soda Springs. 
Lieutenant Hight, the officer in command, on his return, reported the 
trail from where Lander's road intersects Sublet's road, (leading from 
Fort Hall to Soda springs,) grown up with grass, and no appearance 
of travel on it for years. Then I ceased to patrol that route, but kept 
detachments constantly en route east as far as Salt river and Little 
Beaver, till September lOth, and west as far as the City of Rocks, on 
the California route, and Rock creek and Salmon Falls, on the Oregon 
route, till September 15, prior to the command going east, as far be-
yond Salt river, (100 miles distant from my camp.) The emigrant 
mentioned. in ffiJ" Te)?OTt ot A:ugu.st '2.'3<1 bail been wou.mled. some n1teen 
miles east of Salt river, (the first terminus of scouts east,) and detach-
ments since then have had orders to proceed to that point. Emigrant 
parties have reported six horses lost on that route, three of which they 
found strayed up the mountain side, the others not recovered. This 
covers the emigrants' trouble east of my camp. 
On the western route, on the 13th of July, an emigrant bound west 
had his leg accidentally fractured some ten miles from my camp. 
Upon the arrival of a messenger from the train for assistance, Assistant 
Surgeon l\1oore (accompanied by an escort) went immediately to the 
relief of the emigrant, ambulance going at the same time to bring the 
man to camp. In a few hours from the time of the accident, the limb 
had been adjusted and the man in hospital in camp. On the 20th of 
August some cattle were lost beyond Raft river, but through careless-
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ness of the emigrants, they having turned out the same to graze 
without any one to herd them. 
On the morning of the 9th of September two emigrants from the 
small party-twelve men, four women, seven children, with four 
wagons, 139 cattle, and six horses-that left on the 1st instant for 
the west, returned and reported that on the night of the 7th, near 
the City of Rocks, and ninety miles from my camp, they were attacked 
by some eight persons, supposed to be Indians, but that one who was 
heard to speak spoke good English; that their work cattle had been 
driven off, and asked for assistance for the party to return to camp. 
I immediately detached Lieutenant Sanders with two non-commissioned 
officers and ten privates, attaching to his command the escort then en 
route to camp that had escorted the party west, (but which had turned 
back prior to the night of attack,) with orders to proceed with as little 
delay as possible to the relief of the emigrants. I sent also two extra 
six mule teams to bring in the emigrants. Of this emigrant party, 
one man, wife, and child, (taking his team,) returned from Raft river, 
arriving in camp on the night of the 7th, preferring to do so, and 
place themselves under protection of my command, and accompany it 
on its return to this camp, there to remain under protection of the 
troops till another season, than to move further with their small party 
at that late season of the year. 
On the 15th, Lieutenant Sanders returned with the detachment under 
his command, accompanied by the remainder of the emigrant party. 
The emigrants confirm the report of the messengers sent to my camp. 
They further report that the second day from the attack they concluded 
to leave their camp with some few cattle that had returned to camp, 
but while attaching the cattle to their wagons they were again attacked 
near midday, loosing five horses and all their cattle that had returned, 
the women, three in number, children, six in number, and most of the 
men fleeing to the willows for safety. They were soon joined by the 
remaining men, when they took to the mountains, remaining till the 
next night; then returned to the trail and pushed forward for my camp, 
traveling till towards morning, when they met Lieutenant Sanders 
and detachment, who the emigrants say, at once dismounted and divested 
themselves of their coats and jackets, wrapped the women and children 
then suffering from cold, with the same; also taking the children on 
their horses to a place to encamp, where Lieutenant Sanders soon had 
fire to warm and food prepared to nourish ·them; they not having food 
since Sunday morning, and this Tuesday morning. Lieutenant San-
ders leaving a guard, accompanied by the two Mr. Brooks and Mr. 
Thomas, went forward to the place of attack, and, some distance from 
that, found the three wagons upset in a ravine, but rifled of everything. 
Such things as were not canied away were destroyed, by the harness 
being cut and broken, stove broke, sacks to feather beds carried off, 
leaving the feathers scattered. The emigrants returned to my camp 
destitute of everything except the few clothes they had on their persons, 
the clothes in tatters and their persons much scarified in passing through 
the bushes. On meeting the emigrants the detachment shared their 
blankets to keep them comfortable till their arrival in camp, when from 
the small stock on hand by officers and men twenty blankets were fur-
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nished them. I directed the regimental quartermaster, Lieutenant 
Morris, to purchase eighteen tin cups, eighteen tin plates, twelve knives, 
&c., for the party, and for the women and children nine pairs wool 
socks, four pairs moccasins; the latter being the material of the country, 
they having worn out what covering they had for their feet, and those 
much blistered. Nothing more could be purchased, or I should have 
had purchased material for garments for them, which they were and 
now are much in want of. To the men, I directed to be issued from the 
clothing sent for the companies one pair of socks to each man, and one 
flannel shirt to each, to make them comfortable till they arrived in this 
camp, to which place they are en route with the command, where, I 
trust, the party will have meted out to them that charity which I have 
no doubt the commanding officer of the department will think they 
are entitled to receive from his hands. The party consists of Mrs. 
Mary Chambers, Herbert Thomas, wife, and four children, Richard 
Eddy and Thomas Graham from Wisconsin, William Brook, C. C. 
Brook, J. W. Brook, John Green, John Christeson, Henry Chivenf(;llt, 
and Josiah Price, wife, and two children, from Illinois, John Hagerty 
from Iowa. 
There have traveled west this season over the Port Neuf river bridge, 
by register kept, 769 men, 325 women, 474 children, with 359 wagons, 
1,045 horses, 4,075 cattle, 3,415 sheep, and east 16 men and 200 horses. 
Many of the emigrants were without fire-arms, and said they had never 
been told of any danger in traveling the road, therefore did not know 
the necessity of being armed. A large proportion, however, had been 
forewarned, yet traveling without any precaution or organization, their 
fire-arms mostly in their wagons, and many of them not loaded, and 
sometimes a train of a few wagons extending for miles, and when 
encamped many not having any guard during the night, and when 
the importance of forming associations was suggested to them, some 
would laugh at such an idea, say "they were not afraid, they could 
whip the Indians," and would not be governed by any one en route. 
Most of them, however, were more reasonable, and would organize 
parties by joining two and three trains, then select a captain, and 
manifest a great degree of satisfaction that they were in a situation to 
complete their journey west with much greater security than they had 
from the east to that point. 
The emigrants repor.ted that at Sweet Water there were whisky 
dealers who furnished Indians with it; one party reporting the Indians 
very drunk, discharging fire-arms, and causing great annoyances and 
fear to the emigrants, they being compelled to collect their teams and 
move on at midnight for safety. If all emigrants would, before under-
taking the journey over the plains, arm themselves properly, and travel 
in parties well organized, they would doubtless pass safely through; 
and for the benefit of those who may hereafter think to make their 
homes in the far West, I would sl.1ggest, through the commanding 
officer of the department, that it would be an act of mercy to such 
persons for some one-say the governors of States-to caution their 
people of the danger they may meet with on the road, and urge upon 
them to be duly prepared for the journey. If each emigrant would 
procure a small volume published by Captain (now Major) Marcy, of 
SECRETARY OF WAR. 105 
the Army, and take that as their guide, and be governed accordingly, 
I have no doubt it would be the means of saving many lives, as well 
as much property of the emigrants. 
The two disabled emigrants which were in hospital in my camp 
were both employes en route west; they are en route with the command 
to this camp for further treatment, one yet suffering much from his 
wounds; both have cause to be, and I doubt not ever will be, grateful to 
Assistant Surgeon Moore for the kindness and attention towards them 
while under his charge; and it gives me much pleasure to add that he 
paid ~he same devoted attention to each of the unfortunate men as 
though thousands for fees were in anticipation. 
The duties devolving upon my command, especially upon the officers, 
have been far from sedentary duties-Lieutenants Hight, Gordon and 
Sanders, having been most of the time on detached service east and 
west, arriving with one detachment and then leaving with another, 
and while thus detached, Lieutenant Morris, in addition to his staff 
duties, has for days in succession added those of officer of the day. 
My original instructions were for my command to remain on the 
emigrant road till the 15th of October. The last train of emigrants 
for the west by my camp reached it on the 29th of August, but crossed 
the South Pass on the 3d of the month with another portion of their 
train that reached camp on the 22d of the same month; the portion 
arriving last having turned off to travel via this camp and take the 
Simpson route, but afterwards crossed over to Lander's road, which, 
with slow traveling, caused the loss of time. Should it be deemed 
advisable to station troops another season on the route patroled this 
season, I would suggest that there be a command at Salt river and 
near the City of Rocks in addition to the point occupied as a depot this 
season; the two former points being near where attacks were made 
this season either by hostile or marauding parties. 
Lieutenant Hight, in command of company B and band, was de-
tached on the 4th instant with orders to proceed to this camp, agree-
able to Special Orders No. 107, headquarters of the department, dated 
August 20. The order from headquarters of the department of date 
August 28 directed me to return with my command when transporta-
tion had 1een furnished. By the semi-official information that ten 
mule wagons were to be sent for the transportation of all the stores in 
my camp, I foresaw that it would not safely transport the weight; and 
in the communication of the 4th instant to headquarters of the depart-
ment, I reported the circumstance and asked for further instructions; 
on the 8th, ten six-mule teams and wagons arrived in camp; on the 
lOth, the ten wagons were loaded with from thirty-one to thirty-two 
hundred in each wagon; on the 12th the wheelwrights reported that 
the cross sills in four of the wagons had broke down with the loads ; 
on the 21st, :finding additional transportation not arrived, nor any 
dispatch received, I sanctioned hiring extra transportation for some 
sixteen thousand pounds at less than two thirds cost of transportation 
out to my camp from this. I left camp on the 22d instant. On the 
morning of the 26th, while packing the wagons for the march, the 
expressman reached my camp with instructions to detach myself from 
the command and return to this camp. I left Lieutenant Morris in 
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command and moved forward with as little delay as possible for this 
camp, reaching it this day. 
I am, sir, very respectfully, your obedient servant, 
M.S. HOWE, 
Lie~tt. Colonel Second Dragoons. 
First Lieut. B. H. RoBERTSON, Acting Assist. Ad;j't Gen., 
Headquarters Department of Utah. 
9 b. 
CAMP FLOYD, u. T., 
October 9, 1860. 
SrR: I have the honor to submit a field return of my command 
during the month of September, 1860. In my opinion circumstances 
do not at present require the presence of troops on the western mail 
route to prevent Indian depredations. Since my last report I have 
talked with a considerable number of Indians belonging to the Go-
shoot tribe. They appear very humble, and expressed a strong desire 
for peace. As far as I could learn from them, about twenty-five of 
their tribe have been killed by the troops during the summer. 
It gives me pleasure to state that I can speak in terms of the highest 
commendation of the zeal and alacrity displayed in the performance 
of arduous duties by the troops of my command. 
I am, sir, very respectfully, your obedient servant, 
STEPHEN H. WEED, 
First Lie~ttenant Fourth Artillery. 
First Lieut. B. H. RoBERTSON, Acting Ass't AdJ't Gen'l, 
Headquarters Department of Utah. 
SECRETARY OF WAR. 107 
v. 
AFFAIRS IN THE DEPARTMENT OF CALIFORNIA. 
1. General Clarke to General Scott, May 11, 1860. 
2. Same to same, May 14. 
3. Same to same, June 3. 
4. Captain Stuart to General Clarke, June 3. 
5. Colonel Cooper to General Clarke, June 18. 
6. Captain Williams to same, July 7. 
7. General Clarke to Colonel Cooper, August 4. 
1. General Clarke to General Scott. 
HEADQUARTERS DEPARTMENT OF CALIFORNIA, 
San Francisco, May 11, 1860. 
SrR: It is greatly to he feared that an Indian war of a serious na-
ture, in Sierra Nevada, is on the eve of commencement. The Pah-utes 
are said to have formed in force, and to have already attacked and 
killed whites at or near Virginia City. . Telegraph dispatches from 
there and Carson City call for troops, arms, and ammunition. If 
troops be sent, they must be drawn from points now garrisoned by no 
more force than necessary. 
It is embarrassing to feel obliged to meet contingencies with inade-
quate means. 
It may be remembered that I called a year ago or more for additional 
companies, in order to be able to establish a post in Carson or Honey 
Lake valley. An order was issued for two companies to be sent me 
from the department of Oregon. To this day the order has not been 
complied with, the non-compliance with which has probably been ex-
plained by the commander of that department. 
I inclose herewith the telegraph dispatches mentioned. I regret 
that I was not instructed on the subject of issue of arms, as suggested 
in my letter of 28th of October, 1857. 
Authority to issue arms and ammunition in grave cases, it seems to 
me, should be given, to be exercised with caution and a sound discre-
tion. 
I have the honor to be, sir, very respectfully, your obed't servant, 
N. S. CLARKE, 
Colonel Sixth Infantry, Bvt. Brig. Gen., Com' g. 
Lieut. Col. L. THOMAS, Ass't Adj't Gen'l, 
Headquarters of the Army, New York. 
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1 a. 
CARSON CITY' 
May 10, 1860-9.30 P. M. 
We are threatened with a general Indian war. Is it in your power 
to send troops, if necessary. Answer. 
F. M. PROCTOR, 
JOHN E. EAGAN, and others, 
General CLARKE, 
Garson City. 
Commanding Pacific Div.ision, U. S. Army. 
1 b. 
vIRGINIA CITY' 
May 10, 1860-8.10 P. M. 
DEAR SrR: From reliable information here, and transmitted to Cali-
fornia, it is known that the Indian tribes on this side of the mountains 
are in a state of hostility and war upon the whites. We are without 
arms and ammunition. If in your power, will you forward, for our 
use and defense, arms and ammunition, or send us a body of troops in 
the service of the United States for our protection? An early answer 
is requested. 
General CLARKE, 
L. M. PEARLMAN, 
FRANK SOULE, 
S. L. WILSON, 
COOK, MOTT & CO., 
ROBBINS & HUTCHINSON, 
C. S. WHITING) 
A. McNEIL, 
H. 0. GAYLORD, 
J. A. LEIGHTON, 
ROBERT McCALL, 
A. B. LAFARGE, 
B. F. MINNA, 
FULLER & BROS., 
NELSON & BOWEN, 
J. C. L. WADSWORTH, 
R. P. ASHE, 
C. J. EATON, 
HENRY J. FITCH, 
JAMES L. STRATTON, 
BENJ. S. LIPPENCOTT, 
H. S. BROWN, 
F. AMY, 
A. FLISHACKER & CO., 
Citizens and residents of Virginia City. 
Commanding United States forces. 
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2. General Clarke to General Cooke. 
HEADQUARTERS DEPARTMENT OF CALIFORNIA, 
San Francisco, May 14, 1860. 
Srn: In my letter of the 11th instant, I stated my fear as to the 
state of things in Sierra Nevada. 
A conflict has actually taken place, and it was disastrous to our 
people; many citizens have been killed or wounded; the exact parti-
culars are not yet ascertained. The excitement in this city and in the 
interior is intense. The pressure upon the governor and upon me, for 
immediate, instantaneous assistance is irrestible, and demands action. 
Governor Downey has dispatched all the arms at his command and 
called upon me for more, for which he pledges himself responsible, 
and I have complied with his request. I desire approval of the issue 
of arms, ammunitions, and accouterments in this case, the receipt of 
them by the inhabitants of that region will probably save the lives of 
many whites long since settled there, and will be placed in the hands 
of those who may rise in defense of their hearths, wives and children, 
before it will be possible for troops to reach there for their succor. I 
shall forward a small force, a large one cannot be detached without 
inviting aggression at other points, which may reach there to aid the 
settlers. 
Under such circumstances, it will be necessary to erect a post on 
Carson river or its immediate vicinity, to do which I ask the approval 
of the honorable Secretary of War: Vide General Order No. 13, June 
17, 1859. 
I have the honor to be, sir, very respectfully, your obedient servant, 
N. S. CLARKE, 
Col. Sixth Infantry, Brev. Brig. Gen., Com' g. 
Lieut. Col. L. THOMAs, A. A. G., 
Headquarters of the Army, New York. 
INDORSEMENT BY THE GENERAL-IN-CHIEF. 
HEADQUARTERS OF THE ARMY, 
New York, June 7, 1860. 
Respectfully submitted to the Secretary of War. 
These two reports of Brigadier General Clarke, dated May 11 and 
14, show the necessity of some common commander on the Pacific 
coast who may, in an emergency, use the military force stationed in 
the department of California or that of Oregon. I have therefore 
asked that the two departments may be merged in one, and repeat the 
request; but, as there appears to be an indisposition to make that 
change, I would respectfully recommend that a Pacific division be con-
stituted, and that an officer having the rank of major general by 
brevet, be assigned to the. command, with instructions relative to 
110 REPORT OF THE 
calling forth troops, and furnishing arms and ammunition to citizens 
in cases of emergency. 
I cordially approve the action of General Clarke, in issuing arms, 
ammunition, and accouterments to be placed in the hands of citizens 
under the circumstances mentioned by him, and hope that his past 
action, as well as his recommendation for the establishment of a post 
on Carson river may obtain the approval of the Secretary of War. 
WINFIELD SCOT1,. 
3. General Clarke to General Scott. 
HEADQUARTERS DEPARTMENT OF CALIFORNIA, 
San Francisco, June 3, 1860. 
SIR: It is my duty to inform the General-in-Chief that there are 
many indications of Indian difficulties of a serious nature, on the 
northern and eastern line of this department, and unhappily for the 
interests of California and the safety of the approaching emigration, 
these disturbances threaten the main road from California to Oregon, 
and the great emigrant route from Utah to Oregon, through northern 
California. 
To meet the danger first presented, I dispatched three companies of 
foot and a small detachment of artillery to Carson valley ; to these, a 
body of some hundreds of volunteers from the valley have joined them-
selves, and the whole have marched to Pyramid lake, the scene of the 
late disastrous fight. I am in hourly expectation of news of a battle. 
Should our forces gain a decided advantage, the troops already 
there may be sufficient for the protection of the district between the 
Humboldt and Carson rivers, where the two routes from the east, "the 
old" and "Simpson's" new route, strike the mountains. 
To meet the case of an outbreak on the Klamath (see report of Cap-
tain Adams inclosed) I have sent the company of artillery from Fort 
Umpqua to give temporary security to the Upper Klamath. 
I have ordered one company to be withdrawn from Fort Yuma and 
the company from San Diego. 
With one of these, I will set free the dragoons at Fort Crook) for 
the protection of the route from California to Oregon, or the rein-
forcement of the troops on the Klamath, as may be most necessary. 
Should a general rising of Indians occur, it may be difficult to 
attack them without abandoning post already established, such aban-
donment would serve to embolden them, and involve a great loss of 
public property besides giving wider and freer scope to their move-
ments. I therefore deem it best to hold on, with some exceptions, to 
posts already occupied, so that the Indians may see that we are not 
dismayed ; moreover, this holding on would operate as a check to their 
assembling large bodies. 
I think it proper to add that the sixth infantry is very much worn 
by hard service in crossing the continent and campaigning in the Colo-
rado region, the half of it being much enfeebled by the climate. 
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At present there are no apparent means of relieving this half by 
fresh troops. 
Perhaps I should mention that, in the opinion of many, the Indian 
disturbances in and around Carson valley have been excited and fos-
tered by the Mormons. 
Whether this opinion is founded solely on the belief that the Mor-
mons have great influence with the Indians, and as great a disposition 
to use this influence to the injury of the whites, I know not; if facts 
exist confirmatory of this opinion, they have not come to my knowl-
edge. 
I am, sir) very respectfully, your obedient servant, 
N. S. CLARKE, 
Colonel Sixth Infantry, Bvt. Brig. Gen'l com' g. 
Lieut. Col. L. THOMAS, A. A. G., 
Headquarters of the Army, New York. 
P. S.-I inclose dispatches received since writing the above; they 
indicate a more general excitement. 
3 a. 
ALTA CALIFORNIA TELEGRAPH COMPANY. 
WEST WALKER'S RIVER BRIDGE, 
June 1, 1860. 
DEAR SIR: The undersigned citizens of West Walker's River pray 
for assistance for the protection of our lives and property, there being 
several settlements in this valley) and between four and five thousand 
head of stock; no knowing at what time we may be attacked by the 
Indians_, and not having sufficient force to protect our lives and prop-
erty. We hear daily of Indians committing depredations both north 
and south of this valley. It would be necessary to have a company of 
sixty or seventy troops sent here as soon as possible for the protection 
of our lives and the traveling community. 
NED \V. H. DICKERSON. 
W. E. CALLUl\L 
General CLARKE. 
G. N. THACKER. 
H. 0. FULLER. 
CHAS. HOMAN. 
DAVID ALLEN. 
R. B. SMITH. 
W. F. DONNELLY. 
S. W. l\1ASON. 
J. BALDvVIN. 
E. T. SMITH. 
McCENNE & MASON. 
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3 b. 
ALTA CALIFORNIA TELEGRAPH cOMPANY. 
MONOVILLE, 11fay 31, 1860. 
SrR: Information has just been received that the Indians have com-
menced depredations upon this settlement. A party of miners pros-
pecting were attacked on Owen river to-day; three of the party killed; 
the fourth escaped badly wounded. There is now en route from the 
Tulare and Merced portion of California large parties of emigrants to 
this valley, comprised of defenseless women and children, whose pro-
tectors, not knowing of the Indian hostilities, are totally unprepared 
for their defense. With a large body of hostile Indians between them 
and this place) our citizens with promptness are endeavoring to organize 
for their protection, and to assist those now in imminent danger. We 
have the men, but not the arms and ammunition; and should hostili-
ties increase, we will be left without provisions. Our cattle will be run 
off, and persons will not venture with trains, which must be our only 
source for a supply. 
We are endeavoring to organize two companies of from eighty to one 
hundred men to proceed in the direction of Owens' river to protect the 
wagons with families and provisions, now near there, frpm California. 
This will nearly drain us of arms and ammunition. The proceedings 
of a meeting held this evening we inclose to you, to which we respectfully-
refer. The undersigned, a committee, are requested to memorialize you, 
as the commanding officer, for assistance, which, we trust, you will 
promptly render. There is little doubt but that the Indians, being 
overpowered at the north, will fall back on this unprotected settlement, 
which is not at this time more than 1,000 souls, not one in ten who 
have arms or ammunition; and the hostile Indians have, we believe, 
forced the friendly Indians to commence depredations. 
The undersigned, as a committee, would ask th~t you send us imme-
diately 250 stand of arms and 5,000 rounds of ammunition; and, also, 
that you send for the protection of these settlements a company of 
United States dragoons or infantry) with an officer to take command 
for our protection. From the most reliable information that we can 
get, there are now within eighty or one hundred miles from this place 
3,000 Indians well armed and equipped for war. The committee would 
earnestly ask for their unprotected fellow-citizens who are endeavoring 
to develop the resources of this region of our common country that 
assistance which we think our government should always give. 





CHAS. S. WOLAND. 
W. C. MELLBORNE. 
J. A. TALLOTT. 
LEROY VENNING. 
A. W. LUCKER. 
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INDORSEMENT BY THE GENERAL-IN-CITIEF. 
JUNE 27, 1860. 
This report shows the necessity of blending the two departments of 
the Pacific into one, as I have several times recommended. In the 
Oregon department there are at this time twenty-nine companies in a 
state of comparative rest, while in the department of California there 
are but nineteen companies, with desolating Indian wars all along its 
northern and northeastern borders. From the upper to the lower 
department, I ordered last year two companies of the fourth infantry, 
which General Harney, on Rome pretext, retained. That order I have 
reiterated recently; and, if there were on that coast at this moment 
competent authority, at least ten other companies would be withdrawn 
to meet the raging hostilities in q nestion. I accordingly now recom-
mend the two measures here indicated. 
Respectfully submitted to the Secretary of War. 
WINFIELD SCOTT. 
4. Captain St·uart to General Clarke. 
CAMP ORMSBY' ON THE TRUCKEE RIVER, 
Ten miles from Pyramid Lake, U. T., June 3, 1860. 
MAJOR: I received your telegram of the 29th ultimo on the 30th, 
while at William's station. The general may rest assured that I will 
exercise the utmost caution, but I found it impossible to obtain 
definite information without getting near the enemy. On reaching 
William's station on the 29th, I found that Colonel Hays had had a 
skirmish a few hours before with some hundred and :fiftv or tvlO hun-
dred Indians. On the 31st we moved with the vol~nteers to the 
lower crossing of the Truckee, the volunteers mustering about 550, 
besides about :fifty employes. It rained very severely that night and 
during the following day and night. On the afternoon of the 1st, 
Colonel Hays moved his command to his present camp, about half a 
mile above this point. Yesterday we broke up our camp about 11 
o'clock, and came about eight miles to our present camp. 
Whilst we were unpacking, a number of Indians passed in rear of 
our camp, driving in Hays's scouts. I immediately formed my com-
pany, and directed Captain Flint, officer of the clay, to retain the 
guard (twenty men) and half of his company in camp, and to send 
Lieutenant Warner, with the balance of his company, after me. Back 
from the river runs a range of mountains about a mile from the river. 
From the base of the mountains a plateau of peclrigal extends toward8 
the river, breaking off into deep ravines and sand ridges. Upon gain-
ing the plateau, I found the volunteers engaged near the mountains, 
and fearing that the Indians, many of whom were making towards 
the river, might attempt to turn our left flank and attack our camp, 
VoL. n--8 
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I deployed the company to the left. In crossing the ravines the com-
pany got separated into groups; two or three groups, making in the 
aggregate some forty-odd men, moved off to the right under Lieutenant 
Robinson, accompanied by Captain Lippett, of San Francisco, who has 
accompanied us from Carson City. With the balance of the company 
I moved across the ravines to where the volunteers were hotly engaged. 
The Indians retreated from one crest to another in succession, the 
troops on the plateau scattering them, a portion taking to the ravines 
and a portion to the mountains on our right. Lieutenant Robinson 
and Captain Lippett, with the right wing of the company) and Captain 
Moore, assistant quartermaster, with some eight or ten men of the 
same company, and Lieutenant Warner, with part of company A, 
sixth infantry, and some fourteen volunteers, gallantly scaled the 
mountains to their summit, to the discomfiture of the Indians and the 
admiration of all below. 
Lieutenant Gibson, with great difficulty, got his howitzers on the 
plateau and near the scene of action, but he could not succeed in 
getting within Tange; the howitzers were therefore not used. 'J.1he 
Indians were driven about three or four miles from camp, when, as it 
was getting late, the troops were drawn off. As we were returning to 
camp the mountains were completely serrated with Indians) yelling 
defiance at us, and occasionally firing random shots; whilst at the 
point of the mountains down towards the lake a large body of mounted 
Indians, drawn up in close order, could be seen watching our return 
to camp. 
The difficulty of getting the wounded down from the mountains 
detained those up there until quite late, and as the Indians were 
watching their difficult descent, Lieutenant Colonel Landers, of the 
volunteers, detained a. large portion of the cavalry on the plateau until 
my command could be collected together. 
Dr. Keeney remained on the field until, on my representations, he 
supposed that a wounded man, already sent to camp, required his 
attention more than any on the field. Our loss was Sergeant Bennet, 
of company H, third artillery, slightly, and Privates Campbell and 
Clifton, of the same company, and Private Lipman, of company A, 
sixth infantry, severely wounded. Of the volunteers, two taken from 
the field wounded, died before reaching the camp; two others wounded, 
and Captain Storey supposed to be mortally wounded. It is pretty 
certain that more than twenty Indians were killed, and perhaps an 
equal or greater numbeT wounded. Some were carried away by their 
horsemen, whilst others were left dead among the Tocks in the mount-
ains. The contest began between three and four o'clock, and lasted 
about two hours, though we did not get into camp until after seven 
Some ten or twelve Indian horses were killed and captured. 
I have the honor to be, sir, very respectfully, your obedient servant, 
J. STEWART, 
Captain Third Artillery, com' g. 
Major W. W. MACKALL, A. A. G., 
Headquarters Department California. 
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5. Colonel Coopwr to General Clarke . 
.ADJUTANT GENERAL's OFFICE, 
Washington, June 18, 1860. 
GENERAL: Your letter of the 14th ultimo to the assistant adjutant 
general at the Headquarters of the .Army, reporting the commence-
ment of Indian hostilities in Sierra Nevada) the issue of arms, &c., 
upon the call of the governor of California, and requesting authority 
to establish a military post on Carson Tiver or its immediate vicinjty, 
has been forwarded to this office and laid before the Secretary of '1\T ar, 
who has indorsed it as follows: 
"The issue of arms, ammunition, and accouterments by General 
Clarke is approved. 
"His request, recommended by General Scott, for authority to erect 
a post in Carson Valley, is also approved. 
"J. B. FLOYD, 
'' Secretary of War. 
"WAR DEPARTMENT, June 11, 1860." 




Bvt. Brig. Gen. N. S. CLARKE, U. S . .A. , 
Com' g Department of California, San Francisco, Gal. 
6. Captain Williams to General Clarke . 
.ADJUTANT GENERAL'S OFFICE, 
Washington, July 7, 1860. 
GENERAL: Your ·letter of the 3d ultimo to the assistant adjutant 
general at the Headquarters of the Army, reporting serious Indian 
disturbances on the northern and eastern line of the department of 
California, has been forwarded to this office and laid before the Secre-
tary of War, by whom I am instructed to say that you are authorized 
to command the services of as many of the troops in the department 
of Oregon as you may deem necessary to meet the present exigency, 
having regard, however, to the requirements of the public service in 
the department of Oregon. 
I have the honor to be, general, very respectfully, your obedient 
servant, 
S. WILLIAMS, 
Assistant Ad;jutant General. 
Bvt. Maj. Gen. N. S. CLARKE, U. S . .A., 
Corn' g Department of California, San Francisco, Gal. 
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7. General Clarke to Colonel Cooper. 
HEADQUARTERS DEPARTMENT OF CALIFORNIA, 
San Francisco, .August 4, 1860. 
SrR: I have received the authority of the Secretary of War, con-
tained in your letter of July 7, to command the services of troops from 
the Department of Oregon. 
The outbreak in Carson valley has been put down for the tjme by 
the prompt action of the citizens from this State, armed by me, and 
the troops thrown rapidly into the valley, and the establishment of a 
post on the river subsequent to the punishment inflicted, will, I trust, 
give security to the route for some distance. The agitation among the 
Indians on the Klamath has ceased, whether due to the rumors which 
may have reached them of the affair at Pyramid lake, or to other 
causes, I cannot say. The summer may, and I trust will, now pass 
away in quiet. It would, I think, be much to the interest of southern 
Oregon, and add much to the security of the late emigration, had a 
post been established in that region; but as my estimates for that ser-
vice have not been acted upon by the department, I will withdraw the 
troops in the fall, and return them to Umpqua. 
The Honey Lake valley, west of Pyramid lake, also needs troops; 
the interests to be protected are not so large as those in the Klamath 
country, but the danger to life and property are greater in proportion 
to the feeb1eness of the settlement, and will be undoubtedly increased 
by the mutual animosity and suspicion excited by the collisions of this 
summer. I will, in the absence of authority to build, be obliged to 
remove the troops from this point, also, in the fall. 
Under these circumstances, I will make no call" on the department 
of Oregon at present; the two companies now ordered down will ac-
complish the remaining objects suggested in my letter of June 3,1860. 
Should it be necessary at a future period to command the services of 
troops from that department, I will use the authority given with due 
regard to the interests of the other department. 
I am, sir, very respectfully, your obedient servant, 
N. S. CLARKE, 
Colonel S. CooPER, 
OolonelSixthinj., Bvt. Brig. Gen., Oom'g. 
.AdJutant General, Washington, D. 0. 
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VI. 
AFFAIRS IN THE DEPARTMENT OF OREGON. 
1. Colonel Wright to General Scott, July 8, 1860. 
2. Same to same, J u]y 28. 
3. Same to same, August 13. 
4. Same to same, August 20. 
5. Same to same, August 28. 
6. Same to same, September 3. 
7. Same to same, September 20. 
8. Same to same, October 10. 
1. Colonel JV~right to General Scott. 
HEADQUARTERS DEP.ARTl\IENT OF 0RGEON, 
Fort VancO'ltver, W. T., July 8, 1860. 
CoLONEL: I assumed command of this department on the 5th instant. 
On the evening of the 4th a communication was received from 
Captain A. J. Smith, first dragoons, elated n Camp, twenty-five miles 
northeast of Lake Harney, June 27, 1860," by which it appears that 
he was attacked on the 23cl by a body of Indians numbering upwards 
of one hundred and fifty. The Indians were defeated with some loss, 
and Captain Smith was then awaiting the arrival of Major Steen with 
his command. 
I have ordered three companies of the third artillery, under com-
mand of Brevet l\1ajor George P. Andrews, to march without delay 
to the scene of hostilities, the commander to report to Major Steen. I 
have also ordered the squadron of dragoons at Fort Walla-Walla to 
move at once on the Boise road, and its commander, Brevet Major 
W. N. Grier, to communicate with and Teport for instructions to 
1\Iajor Steen. 
vVith the force then at his disposal, I doubt not that Major Steen 
will bring this war with the Snake Indians to a speedy and successful 
termination. 
Inclosed herewith are copies of the reports of Major Steen and 
Captain Smith. 
Very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel Ni~nth Infantry, Com' g. 
Lieut. Col. L. TnoMAS, A. A. G., 
Headquarters of the .ATmy, New York City. 
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1 a. 
CAMP ON BEAVER CREEK, 
Long. 120°, Lat. 43° 50', June 29, 1860. 
CAPTAIN: I have the honor to report) for the information of the 
general commanding, that I received an express from Captain Smith 
this evening about dark, informing me that he had been attacked by 
a large body of Indians about fifty miles southeast of Lake Harney, 
and that he was then on his return to Smith's spring, forty miles 
northwest of Lake Harney. 
He informed me that he did not consider his command of sufficient 
strength to guard his train and follow the Indians. 
I will start on my return to Smith's spring in the morning, to meet 
Captain Smith, and will act in concert with him, prosecuting a cam-
paign against the Indians until further orders from the headquarters 
of the department. 
I would respectfully recommend that there would be a command of 
two mounted companies sent from Fort vValla-Walla towards the 
head waters of the John Day's river, and to scout the country along 
the old emigrant road to Fort Boise, as it is reported that the Indians 
are in large force in that vicinity. 
I would also respectfully recommend that a train of supplies for one 
month, for my command and Captain Smith's, be sent to Smith's 
springs, and that a guard of at least one company be sent with it. 
I am of the opinion that supplies for one month will be sufficient, 
as we have two month's supplies on hand at present, and that we can 
scout the whole country in the vicinity of Lake Harney in the months 
of July and August, and cause all th€ Indians to sue for peace by that 
time or run them out of the country. 
rrhe roads not being completed, I could not recommend any place 
for a military post. As there will be no emigrants to pass by this way 
until the roads are finished it will be useless for troops to remain any 
longer than to conquer the Indians, which can be clone in two months. 
I have been very successful in finding a good road so far, with 
plenty of good grass, wood, and water. 
I send you inclosed a map of the route since we left the Fort Dallas 
road. We would have been on the head water of the Des Chutes in 
two days more. 
I am, sir, very respectfully, your obedient servant, 
E. STEEN, 11!IaJor Firrst Dragoons, 
Com' g Wagon Road Exp' dn frorn Lake Harney to Eugene City. 
Captain A. P1EASONTON, A. A. A. G., 
Department of Oregon. 
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1 b. 
CAMP, TWENTY-FIVE MILES NORTHEAST OF LAKE HARNEY, 
June 27, 1860. 
CAPTAIN: Yon may be somewhat surprised to learn that my present 
position is northeast of Lake Harney only twenty-five miles. I left 
Camp Exploration, twenty-five miles east of the lake, on the 21st 
instant, to pursue our course towards the Owyhee river; and had 
arrived, on the 23d, within twenty miles of the river, when we were 
attacked, on going into camp, by a war party of Indians, numbering 
upwards of 150, more than one half mounted, who came charging upon 
the pack train, yelling hideously, hoping to stampede our animals. 
The rear guard rushed the train into camp, and protected it very 
handsomely, until the company was deployed on the right and rear, 
where the Indians were mostly congregated. 
They fought us in this position about one hour and a half, when we 
succeeded in driving them to the hills, about one half mile distant from 
our camp, where they remained and annoyed us during the remainder 
of the day, and after dark got down to the windward of our camp, and 
tried to set fire to the grass, in order to burn us out; but, fortunately, 
our immediate camp was in very green grass. I am happy to state 
that we defeated the Indians, with a loss on their part of one killed 
and many severely wounded-dropped from their horses, and carried 
off. We got six horses, (one a large sorrel horse that was stolen from 
Major Reynolds last summer on Snake river,) two gunf? and accouter-
ments, quivers, &c. It affords me pleasure to bear witness to the zeal 
and gallantry displayed by the officers (Lieutenants Pender and 
Wheeler) and men of my company, and also some of the employes, 
during this short but successful conflict. Dr. Taylor, rifle in hand, 
was anxious to participate; but I restrained him) thinking his services 
mjght soon be required professionally. If I had had a sufficient guard 
for the trains, we could have pursued the Indians, and made their 
defeat more disastrous no doubt. Mr. Scholl, and an escort of eight 
men of my company, were on the Owyhee at the time of the attack; 
but were sent for, and arrived safely in camp in the evening . 
A portion of the war party had followed us fr01n this valley, and 
were joined by Indians from the Owyhee, and would undoubtedly have 
increased their number as we moved on, and annoyed) if not rendered 
our further progress dangerous. 
As it was unsafe to send out small exploring parties, (as we were 
compelled to do, to examine the country before proceeding,) I deemed 
it prudent to return to Separation camp, on Indian river, and await 
further instructions from the commanding general of the department. 
I am inclined to believe that all the Indians in this region of country 
are hostile; and as a wagon road cannot be gotten through this season, 
I would respectfully suggest that the exploring or road-making expe-
dition be ordered to remain in this vicinity, and operate against the 
Indians. If the commanding general would order out immediately 
some foot troops to establish a camp, and protect our trains, bringing 
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out a sufficient supply of provisions, we (Major Steen and myself) could 
make, I hope, a successful campaign against the Indians. 
I have on hand this day two months' supply of provisions. 
I am, sir, very respectfi1lly, your obedient servant) 
A. J. SMITH, 
Captain Fi,rst DTagoons. 
Capt. A. PLEASONTON, A. A. A. G., 
Headquarters, Department of Or·egon. 
2. Colonel WTight to General Scott. 
HEADQUAHTERS DEPARTl.\1ENT OF 0HEGON, 
Fort Vancouver, 1¥. T., July 28, 1860. 
CoLONEL: A report reached me last evening, dated July 20, 1860, 
from Major E. Steen, first dragoons, commanding troops against Snake 
Indians. l\1ajor Steen reports having made a scout towards the head 
of the Malheur river, in which he surprised two small parties of Snakes, 
capturing one Indian, and a squaw with two children, and two horses. 
He had not encountered any considerable body of hostile Indians, but 
was on the eve of a twenty days' scout in the direction of the Snow 
mountains, south of Harney lake, where it was reported that the In-
dians were in numbers. He had not yet received my orders reinforcing 
him with three companies of third artillery, under Brevet Major An-
(lrews, and directing Major Grier to cooperate with him with a squad-
ron of dragoons from Fort Walla-Walla. These orders) however, must 
since have reached him. Brevet Major Grier, with his squadron, took 
the field from Fort V\T alla-VValla on the 18th instant, and Brevet Major 
Andrews left the Dalles on the 12th instant en route to join Brevet 
Major Grier. A report from Brevet Major Andrews, dated the 22d 
instant, reached me on the 26th instant, stating that he had arrived 
at Willow creek, 142 miles from the Dalles. He had still about 140 
miles to march before reaching Smith's springs, the point from which 
Major Steen has hitherto operated. 
At San Juan Island our relations with the British continue without 
special cause for remark 
Apprehensions have been excited by the presence of large bodies of 
northern Indians in the archipelago of Puget's Sound, but so faT no 
actual difficulty has occurred. 
The British authorities have been using measures to protect their 
people on their shores, and Captain Pickett's command, together 
with the Massachusetts) have sufficed to maintain tranquillity on our 
side. I have directed Lieutenant Colonel Casey to cause the Massa-
chusetts to remain in the vicini tv of San Juan Island until these 
Indians shall have departed for th~ir homes, and all apprehensions on 
their account have subsided. 
Inclosed are copies of Major Steen's report and of my letter of in-
structions to Lieutenant Colonel Casey to detain the Massachusetts 
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in the vicinity of SanJuan. My last report to the headquarters of the 
Army (No. 1, of this series) was dated July 8, 1860. 
I am, colonel, very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel Ninth Infantry, Commanding. 
Lieut. Col. L. THOMAS, A. A. G., 
Headquarters of the Army, New York. 
2 a. 
CAMP UNION, OREGON, 
July 20, 1860. 
CAPTAIN: In a communication addressed to the department head-
quarters, dated Beaver creek, Oregon, June 30, 1860, I had the honor 
to report to the general commanding the progress made by the troops 
under my command towards opening a practicable wagon road from 
Harney lake to Eugene City, as well as the circumstances which in-
duced me to rejoin Captain Smith at this place. My express left my 
camp at Beaver creek on the 30th day of June, and, as no return ex-
press has yet reached me, I make this report, fearing that probably the 
former express may have been cut off whilst en 1·oute to the Dalles. 
On receiving Captain Smith's communication, informing me of his 
affair with the Snake Indians on the 23d of J-une, and also of his aban-
donment of his road and return movement, I at once determined to 
join him at or in the vicinity of Harney lake. On the 4th instant 
our respective forces were united under my command at a camp on 
Indian river, about thirty miles north of Harney lake. Having 
reason to suppose that the Indians who had attacked Captain Smith 
had moved to the north in direction of the head waters of Crooked and 
Malheur rivers, on the 6th instant I left my camp with eighty dra-
goons of companies C and H, the officers of these companies, (except 
Lieutenant Wheeler, who was left in charge of the camp,) the topo-
graphical and medical officers. The route pursued by me was to the 
north) by the canon of Cricket river; thence east to the head waters of 
Malheur river; thence south, until I struck Captain Wallen's wagon 
road, and, later, Captain Smith's, which I followed back to my camp 
on Indian river. The country traveled over by my command is of ex-
ceeding roughness, consisting of deep canons, separated by irregular 
rocky table lands. I was absent from my camp six days, and accom-
plished a distance of one hundred and eighty miles. I made no dis-
covery of Indian signs until the 9th instant, when the trail of a small 
party which had passed northwards was discovered. On the afternoon 
of the same day I surprised one Indian man, who endeavored to escape, 
but was soon overtaken by a half dozen dragoons, and brought bound 
to me. Still later in the same day I surprised a small party and took 
captive one woman, two childTen, and two horses. Two men who 
were with the party escaped under the cover of the thick bushes of the 
stream on which they were encamped. 
Tbe Indians taken are still my prisoners, and will be useful in the 
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prosecution of a war against their people. Yesterday I sent the woman 
to persuade some of her friends to meet me. 
Unless an express should reach me within two or three days, giving 
me the specific instructions of the general commanding, I shall make 
a scout in the direction of the Snow mountains south of Harney lake, 
as it is reported the Indians are there in numbers. In my former re-
port, I requested that additional supplies for one month be sent me. 
I am, captain, very respectfully, your obedient servant, 
E. STEEN, 
JJ!lajor F'irst Dragoons, Cornrnanding. 
Captain A. PLEASONTON, A. A. A. G., 
Headquarters Department of Oregon. 
2 b. 
HEADQUARTERS DEPART.MENT OF OREGON, 
Fort Vancouver, W. T. July 28, 1860. 
SIR: The colonel commanding desires you to cause the Massachu-
setts to remain in the vicinity of San Juan Island, to cooperate with 
Captain Pickett, until after the northern Indians now visiting the 
archipelago shall have departed for their homes, and all apprehen-
sions on account of their presence have subsided. 
I am, sir, very respectfully, your obedient servant, 
J. A. HARDIE, 
Captain Third Artillery) Acting Assist. Adj't Gen. 
Lieut. Col. J. CASEY, 
J..Tinth Infantry, Com' g Fort Steilacoom. 
3. Colonel JiVright to General Scott. 
HEADQUARTERS DEPARTMENT OF OREGON' 
Fort Vanco~wer, W. T., August 13, 1860. 
SIR: I inclose a copy of a report from Major E. Steen, first dragoons, 
commanding troops in the field against Snake Indians, which reached 
me on the 11th instant. The report exhibits the dispositions which 
Major Steen has made in furtherance of the objects of the campaign. 
I have every reason to hope for a speedy success as the result of his 
operations. 
* * * * * * * * 
I am, sir, very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel Ninth Infant,ry, Commanding. 
Lieut. Col. L. THOMAS, A. A. G., 
HeadquarteTs of the Army. 
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3 a. 
HEADQUARTERS, EXPEDITION AGAINST SNAKE INDIANS, 
Camp on Indian River, Oregon, .August 3, 1860. 
CAPTAIN : I have the honor to report to the colonel commanding the 
arrival of Major .Andrews's command on the 2d instant. The force 
now under my command is sufficiently large for the vigorous prosecu-
tion of a campaign against the Snake Indians. In the absence of 
positive information concerning the geography of the country, as well 
as the camping grounds of any considerable bodies of the Indians, I 
have determined, from the best information to be obtained, to execute 
with my command the following plans: 
To-morrow I will leave this camp, with one hundred dragoons and 
sixty-five artillery, rationed for fifteen days, for the Snow mountains, 
south of Harney lake, where I have reason to believe the Indians are 
assembled in force. I will have the smallest possible pack-train, and 
will thus be able to make rapid marches, and, should I meet the 
enemy, to employ my entire force in their chastisement. 
Brevet Major Andrews, with the remainder of the command in 
charge of the trains and property of the command, will) during my 
absence, move to the eastward, to a camp in the vicinity of Owyhee 
river, where I will rejoin him. Major Grier, with his squadron, being 
on Snake river, my own command being at the Snow mountains, and 
Major .Andrews moving eastward, the Indians, if they are in this 
section of country at all, will be surrounded, and I trust will fall into 
our hands. My future movements will depend upon the results of the 
plans which I am now about to execute. 
The instructions of the colonel commanding will be strictly obeyed, 
and I have every hope that the campaign will be terminated speedily 
and successfully. 
I transmit, by express, a field return of my command for the month 
of July, and also acknowledge the receipt of a letter from department 
headquarters, dated July 6, 1860, and also General Order No.7) dated 
headquarters, department of Oregon, July 5, 1860, and Special Order 
No. 82, dated headquarters, department of Oregon, July 6, 1860. 
I am, very respectfully, your obedient servant, 
E. STEEN, 
JJ.faJor First Dragoons, Commanding. 
Captain J . .A. HARDIE, .A . .A. A. G., 
Headq~tartm·s Department of Oregon. 
4. Colonel Wright to General Scott. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Fort Vancouver, W. T., .August 20, 1860. 
SIR: In consequence of the threatening attitude of the northern 
Indians, I have determined to reoccupy Fort Townsend. .Accordingly, 
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Captain Hunt, with his company, (C,) fourth infantry, has been de-
tached to that post from Fort Steilacoow. 
Fort Townsend, situated on Puget's Sound, near the straits of Fuca, 
is a good position for a company. Its proximity to San Juan Island 
renders it easy, by means of the government steamer) to communicate 
readily and cooperate with the troops on San Juan island in repelling 
any hostile Indians. 
The cost of this movement will probably be nothing. The steamer 
Massachusetts will transport the company and its supplies. 
At Fort Townsend there are fine quarters for a company and its 
officers, which would have been in good condition had they not been 
dismantled of doors and windows on the abandonment of the post. 
rrhese [ue, however, believed to be still in depot at Steilacoom, whither 
they were removed from Fort Townsend, and are to be returned to the 
post when Captain Hunt's company goes up there on the l\iassachu-
setts. As there will be thus but two companies remaining at Fort 
Steilacoom, the necessity for building additional quarters at that post, 
as authorized by my predecessor, will be obviated. Under the instruc-
tions I find on file from the War Department, no new posts will be 
established without authority, and the expenses of the quartermaster's 
department will be reduced to such as are indispensably necessary to 
the health and efficiency of the troops. 
I have received no further intelligence from Major Steen's column 
than that comn1unicated in my letter to the headquarters of the Army 
of the 13th instant. 
I am, sir, very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel Ninth Infanb·y, commanding. 
Lieut. Col. L. TnoMAS, A. A. G., 
Headquarte1·s of the Army, New York. 
5. Colonel TVright to General Scott. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Ji'ort Vancouver, W. T., Aug~tst 28, 1860. 
SrR: I am now preparing a report exhibiting the condition of affairs 
in this department, in which its wants will be fully set forth, having 
special reference to the defenseless state of our maritime frontier and 
navigable rivers. This report will be transmitted at an early date. 
In the meantime, I beg leave to submit to the Lieutenant General 
commanding the Army, the absolute necessity there exists for a speedy 
settlement of the boundary between Washington Territory and the 
British possessions on our north. For the last twelve months the San 
Juan imbroglio has only tended to keep up a feverish excitement and 
a hostile feeling between our citizens and those of British Columbia. 
This feeling will not subside so long as the question of title to the 
island of San Juan shall remain in abeyance. The slightest provoca-
tion from either side might produce a collision, from which the most 
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deplorable results would follow. This state of a'ffairs requires pru-
dence and firmness in its management. An early settlement of this 
question would not only allay all excitement in that quarter, but 
would enable us to establish a permanent military post on that island, 
the troops of which, with the aid of a fast-going steamer, could effec-
ally guard the whole of Puget' s Sound from the incursions of northern 
Indians. Once established, such a post could be supplied cheaper than 
any in this department. 
Since I have been in command of this department, I have received 
no instructions from any source touching our occupancy of San Juan 
island; hence, until the sovereignty of the island shall be definitely 
settled by the two governments, unless otherwise directed, I shall be 
guided by the orders of the Lieutenant General from the 5th to the 9th 
of November, 1859. (See inclosed.) 
Very respectfully, your most obedient servant, 
G. WRIGHT, 
Colonel Ninth Infantry, Commanding. 
Lieut. Col. L. THOMAS, A. A. G., 
Headq'uarters of the Army, New York City. 
5 a. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Fort Vancouver, W. T., August 29, 1860. 
SIR: Wherein the instructions from these headquarters to the com-
mander at San Juan Island, of April 10, 1860, may be judged to con-
flict with the tenor of Lieutenant General Scott's instructions to the 
officer in command of the United States troops which he placed on 
that island, of the 7th and 9th of November, 1859, the colonel com-
manding directs you, in any procedure connected with the subjects of 
those orders, to govern youn;elf in accordance with the views and 
directions of the Lieutenant General commanding in chief. 
I am, sir, very respectfully, your obedient servant, 
JAS. A. HARDIE, 
Captain Third Artillery, A. A. AdJ't Gen'l. 
Captain GEORGE E. PICKETT, Ninth Infantry, 
0ommanding Camp Piclcett, San Juan Island, W. T. 
INDORSEMENT OF THE GENERAL-IN-CHIEF. 
OcTOBER 6, 1860. 
Respectfully submitted to the Secretary of War. 
It is hoped that Captain Hunt's defense of his conduct while com-
manding the island of San Juan, in which I have entire confidence, 
may not be discredited by private statements, made by parties inter-
ested in these matters. 
WINFIELD SCOTT. 
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6. Colonel TVright to General Scott. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Fort Vancmwer, W. T., SeptemberS, 1860. 
SrR: On the 31st ultimo two reports reached me from Major Steen, 
commanding troops against Snake Indians. They exhibit a series of 
active scouts, in which have been abundantly displayc<l tho vigor and 
enterprise of the commander and the zeal and efficiency of the troops. 
vVhile there has not been the more conspicuous result of a decisive 
engagement with, and a triumph over, an enemy in force, the opera-
tion~lave been productive of excellent effect. The marauding bands 
of Snakes have been driven fr01n the country west of the Blue mount-
ains, and the route of immigration has been maintained in security 
from their descents. The display of force, and the activity of Major 
Steen's movements, have had the result to overawe and to disperse 
these bold tribes. The loss of eleven of their people, and the annoy-
ance they have been subjected to, from the active pursuit of the troops~ 
have been a source of chastisement to them which, it is hoped, will 
prove for the preEent sufficiently corrective. 
The principal rendezvous of these Indians is in the Salmon River 
country, east of the Snake river; but they have wandered in bands 
over the country between the Blue mountains and the Cascades, infest-
ing the debouches of the routes of immigration into the Walla-vValla 
and the head valley of the Umatilla. Major Steen's movements, in 
connection with those of Major Grier, having cleared the latter section 
of the country, the region of his operations, of these hostile bands, and 
it being impracticable, in any event, to reorganize the expedition this 
year for a campaign beyond this sphere of service, I have withdrawn 
the troops from the field. 
I inclose a copy of my instructions to Major Steen, disposing of his 
command. In making this disposition, the following considerations 
induced me to modify, in one particular, the arrangement of troops in 
this section of country which I found existing when the command 
devolved upon me: Company C, first dragoons, to have returned to 
Fort Vancouver, from which post it was detached for the field, must 
have been transported down the Columbia by steamboat from the 
Dalles. To remove it from Fort Vancouver to any portion of this 
department where its services are likely to be necessary, steamboat 
transportation would be again required. It was not only thus out of 
position as to station for a mounted company, but it was unnecessarily 
separated from other companies of its arm. The quarters, again, at 
Fort Vancouver, when all the officers join who are expected this fall, 
but for some reduction, will be insufficient for their accommodation. 
To build additional quarters requires special authority; nor would it 
have been within the bounds of a proper economy to build, when a 
simple change of station, under circumstances involving a diminution 
of expense in transportation, no increase of expense in other respects, 
and advantage in military position, would have promoted the accom-
modation required. The diverting of this company to Fort Walla-
Walla from the line of march of the command to the Dalles saves 
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steamboat transportation from the last-named point to Fort Vancouver. 
At Fort Walla-Walla there are quarters for the company. An ample 
supply of forage can be had there now at a moderate cost. The com-
pany is in position for any further operations. This station, too, was 
that originally indicated for this company, and a squadron of the same 
regiment is already there. 
This much would not have been offered to account for what of itself 
must have, no doubt, appeared to the Lieutenant General commanding 
in chief to be a just and reasonable exercise of my right of command, 
but for the fact that it is my determination to produce as few changes 
as possible in the stations of the troops, and that in this instance pro-
priety and economy demand the transfer. I can foresee at this moment 
no other changes. 
The detachment of engineers I have sent to Fort Steilacoom, as the 
lieutenant general is already aware. It was found by Lieutenant 
Casey that the grounds about Fort Steilacoom were favorable for in-
struction in sapping and mining. There are quarters at that post for 
them; at Fort Vancouver there are none to spare. 
At the conclusion of their work on the trail to the Cowlitz landing, 
they are on the direct route to Steilacooin, and no steamboat transport-
ation becomes necessary for either officers or men. Besides, on the 
Sound, they are not out of position. 
Deeming Point Defiance, on Puget's Sound, to be a military point of 
the first importance, I have directed a reservation to be laid off there. 
The detachment of engineers under Lieutenant Casey will perform this 
duty, after which it will enter upon a thorough course of instruction 
in sapping and mining. A copy of my instructions to Lieutenant 
Casey is inclosed. I propose to lay off a reservation shortly at the 
mouth of the Columbia river, to include the extremity of Cape Disap-
pointment. 
I also take the present opportunity to bring to the notice of the 
Lieutenant General commanding in chief two adoitional subjects 
which are suggested by a view of the state of the service at Fort Van-
couver. Under General Orders No. 10, of May 9, 1859, from War 
Department, I find concentrated at Fort Vancouver, Washington 
Territory, six companies of the third artillery, (one a light company,) 
"with a view to the better instruction of the artillery in its appropriate 
duties.'' (Three companies of the third artillery are now temporarily 
absent in the field, but will rejoin shortly.) Since the organization of 
this battalion at Fort Vancouver there has been a paucity of officers, at 
one time barely enough to command the companies. During n1ost of 
the time the post has been commanded by an officer of another corps. 
I deem it of the highest importance that this battalion of the third 
artillery should be placed under the immediate instruction of a field 
officer of that corps. 
The headquarters of the fourth infantry have been at Fort Vancouver 
since 1852; but as there are no troops of that regiment present, I 
would recommend that those regimental headquarters be removed to 
some other station. There is no post in this department, except Fort 
Dalles, to which· the headquarters of a regiment could be removed 
without entailing an expense; and there being no troops of the fourth 1 
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infantry there, that post is out of position. Possibly Fort Humboldt, 
in California, might answer, as there are now four companies of tlutt 
regiment in the department of California. 
Inclosed are the following papers, (copies:) 
No. 1. Major Steen's report, of August 18, 1860. 
No. 2. Major Steen's report, of August 23, 1860. 
No. 3. My instructions to l\1ajor Steen, disposing · of his troops, of 
8eptember 1, 1860. 
No. 4. My instructions to Lieutenant Casey, engineers, to lay off a 
reserve at Point Defiance. 
I am, sir, very respectfully, your obedient servant, 
G. \VRIGHT, 
Colonel Ninth Infantry, Com' g. 
Lieut. Col. L. THoMAS, A. A. G., 
Headqua?·ters of the A1·my. 
6 a. 
HEADQUARTERS EXPEDITION .AGAINST SNAKE INDIANS, 
Camp at head of Big Meadow, Oregon, August 18, 1860. 
CAPTAIN: I have the honor to report, for the information of the col-
onel commanding the department, the following details of the opera-
tions of the troops under my command, since the elate of my last 
report. On the 4th instant, I left my camp on Indian river, with 100 
dragoons of companies C and H, first dragoons, and sixty-five men of 
companies A and B, third artillery, and all the officers present of these 
companies, a topographical and medical officer. The command was 
supplied with twelve days' rations, transported by pack mules. 
I moved directly for Harney lake, and reaching it passed to the 
eastward so as to strike the Snow mountains south of it. After leav-
ing Harney lake some twelve miles, my direction was cba.ngecl more 
to the South than I had intended, because of an impassable slough of 
great dimensions. After two days' march from the lake, I finally 
arrived at a bold mountain stream of about the size of the Umatilla 
river, upon which I camped. This, to which I have given the name 
of New river, is one of r'emarkable beauty. 
During the four clays occupied in reaching this camp, no Indians 
were seen, nor was anything discovered to indicate their presence in 
the country. At this camp the Wasco Indians, (fifteen of whom 
accompanied the command,) who were in advance, unexpectedly fell 
upon a single Indian, whom they killed. They reported the discovery 
of numerous signs of the Snakes on the north slope of the Snow 
mountain. I at once determined to follow any tracks, and accordingly 
left camp very early on the morning of the 8th instant, with the 
dragoons, leaving the artillery to follow with the packs. I moved 
directly up the mountain, and at noon my dragoons were in the region 
of perpetual snow. The Was cos, in ad vance) having surprised a party 
of two or three Snakes, and these having fled to the very summit of 
the mountain, I followed on and arrived ·there soon after them. 
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From the summit, looking southward, the descent seemed impossi-
ble. Under other circumstances I would not have attempted it, but 
the fugitive Indians had passed down, and the pursuers must follow. 
My command descended by winding along the rocky walls of a canon, 
upon which, with difficulty, they could find footing, and in two and a 
half hours reached the base, having made a descent of six thousand 
feet. The artillery, with the packs, arrived at the camp the same day 
in safety, only one mule having been killed by falling from the rocks 
in the descent. 
The trail of the Indians was lost in this descent. After having 
crossed the mountain, I made two marches to the south and west. At 
the last camp in this direction, the \¥ ascos, always in au vance, came 
upon a family, killed one man, and took prisoners a woman and two 
young children. From this camp I sent out scouting parties, but no 
Indians were met. The W ascos during the day again made some 
captures of small children, and killed one man. 
On the 12th instant, I changed my direction to the east, knowing 
the utter improbability of finding any assemblage of Indians in the 
section where I was. The march of this day was one of unusual 
severity, especially upon the artillery, the distance marched without 
finding water was forty miles. The dragoons made the march in 
about fourteen hours, the foot troops occupied a somewhat longer 
time, but notwithstanding the keen sufferings of individuals, all 
arrived safe in camp. 
It now became necessary, on account of rations, to turn in the direc-
tion of the depot of supplies, which I had ordered to a camp on the 
Big Meauows. 
Eastward I passed in the vicinity of the point at which Captain 
Smith's command was attacked, and then moved northward and 
arrived at Major Andrew's camp on the 16th instant, having marched 
280 miles, and having been absent thirteen days. 
I have every reason to believe that but very few Indians inhabit the 
country through which I have recently scouted, and these are secreted, 
in small individual families, in rocks and bushes. I found no :fisheries 
and no grounds for obtaining roots or berries. These could only fall 
into our hands by the merest accident, owing to the fact that guides 
cannot be had who know anything of the country south and west of 
Harney lake. 
I cannot speak in too high terms of the officers and men of my 
command. They were always zealous, and the fatigue and suffer-
ings of a scout were borne with cheerfulness, in prospect of meeting 
the Snakes in force. 
I shall await here a few days to recruit my horses, and will send 
another scout to the east and north in the direction of the Malheur 
river and Crooked river. In the meantime I will conduct the wagons 
and supplies to a point on Crooked river, where my entire force will be 
united in about twelve days. On my arrival at that place, about the 
3d of September, I will have but sufficient rations to carry my com-
mand back to the Dalles. Many of the men of my c9mmand are 
shoeless, and their clothing so much worn as not to be a proper protec-
tion for their bodies. 
VoL. n--9 
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I do not know what more can be done against these Indians the 
present season, and if it meets the approval of the colonel commanding, 
will, at the conclusion of the scout which I am now about to make, 
move my command to the Dalles, where I will arrive about the 20th 
of September, at which time the rations will have been consumed. 
I am ignorant of the operations of Major Grier, as no communica-
tion has been received from him. 
I am, captain, respectfully, 
E. STEEN, 
_,_7J!fqior First Dragoons, Com' g. 
Captain JAMES A. HARDIE, A. A. A. G., 
Headquarters Department of Oregon. 
6 b. 
HEADQUARTERS, EXPEDITION AGAINST SNAKE INDIANS, 
Camp on Big Meadows, August 23, 1860. 
CAPTAIN: I have the honor to report that, after writing my report of 
the 18th instant, a large Indian trail was discovered in the vicinity of 
my camp. I at once dispatched Captain A. J. Smith, first dragoons, 
with eighty dragoons of companies C and H in pursuit of the Indians 
who had passed over it. Captain Smith's command arrived here yester-
day, having been absent three days. The captain reports that he fol-
lowed a large trail for some miles northward of this valley, but on 
reaching the mountains the main trail was broken into several smaller 
ones) anti that the Indians had dispersed in different directions. He 
kept up the pursuit as long as a trail could be found, for one hundred 
miles. 
The dragoon horses requiring rest, I will make the following change 
in the plan of my operations presented in my report of the 18th instant. 
I will dispatch three columns fi·om this camp in the direction of the 
Blue mountains and head waters of Crooked river. These columns 
will move upon lines about twenty miles distant from each other, and 
will make a thorough search of the mountainous country northward. 
The supply trains will move by the wagon road to Crooked river, where 
my entire command will be on about the 5th of September, and from 
which point I will, if not otherwise ordered, proceed to the Dalles. 
I forward herewith estimates for funds for the payment of the employes 
in the quartermaster's department of this command. It is much to be 
desired that the funds be in readiness at the Dalles on about the 20th 
of September. I also forward charges preferred against Private Krip, 
company M, third artillery. 
I am, captain, very respectfully, your obedient servant, 
E. STEEN, 
Ma}or First Dragoons, Com' g. 
Captain JAMES A. HARDIE, A . .A. A. G., 
Headquarters Department of Oregon. 
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6 c. 
HEADQUARTERS DEPARTMENT OF OREGON, 
I!"'ort Vancouver, W. T., September 1, 1860. 
Sm: The colonel commanding has received your reports of the 18th 
and 23d ultimos. He directs me to express to you his gratification on 
observing the activity and vigor which have characterized your n1ove-
ments, and the efficiency and zeal displayed throughout the campaign 
by the officers and men of your command. He regrets that the arduous 
service performed has occasioned instances of suffering among the troops. 
The results of your operations are sufficiently satisfactory. As no 
further advantage is to be gained by your remaining in the field later 
than the date named in your report of the 23d, you will, upon the con-
clusion of the scout proposed, unless it should lead to some valuable 
and feasible result not now foreseen, withdraw your command from the 
Snake country. 
The following arrangements are indicated to be carried into effect in 
disbanding the expedition: 
1. You are to reassume command at Fort Dalles. 
2. rrhe companies of artillery and dragoons constituting your com-
mand, with the exception of company C, first dragoons, are to be re-
turned to the stations from which they were drawn. 
3. Company C, first dragoons, is to be detached from your column 
at a suitable point, to proceed to and take post at Fort Walla-Walla, 
Washington Territory. A subaltern of the company ii:J to be detailed 
to proceed to Fort Vancouver, vVashington Territory, to conduct the 
men, property, &c., of company 0 at that post to Fort Walla-Walla. 
4. Brevet Second Lieutenant J. Dixon, topographical engineers, is 
to disband his employes at the Dalles, and to report in person at these 
headquarters. 
5. Captain F. Myers, assistant quartermaster, on arriving at the 
Dalles is to report by letter to the chief of his department at these 
headquarters, and to await orders at that post. 
6. Assistant Surgeon Alexander B. Hasson is to resume charge of 
the medical department at Fort Dalles, Oregon, to report his arrival 
at that post to department headquarters, when orders will be issued for 
the relief of Assistant Surgeon Vansant. Assistant Surgeon Lewis 
Taylor is to proceed to Fort Walla~\Valla, and report for duty to the 
senior medical officer at that post. 
7. The teams are to be turned over to the quartermaster at Forts 
Walla-Walla or the Dalles, as may prove most convenient. The sub-
sistence stores and property to be turned in in like manner to the proper 
subsistence officers. All employes in these branches of the staff not 
authorized previous to the organization of your and Captain Smith's 
expeditions are to be discharged as soon as the property is turned over 
as above. 
The necessary orders in detail for the execution of the above move-
ments will be given by yourself. 
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The above is respectfully communicated by direction of the colonel 
commanding. 
I am, sir, very respectfully, your obedient servant, 
J. A. HARDIE, 
Capt. Third A ,rtillery, Act. Assist. Ad;jt. Gen'l. 
Major E. STEEN, First Regiment Dragoons, 
Commanding Troops against Snake Indians. 
6 d. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Fort Vancouver, W. T., A1.tgu8t 27, 1860. 
SrR: The colonel commanding directs that upon the arrival of the 
detachment of company A, engineers, at Fort Bteilacoom, you will 
proceed with such a number of engineer soldiers as may be necessary 
for the purpose indicated, to Point Defiance, Puget's Sound, to select 
the best position for a fortification having in view the command of the 
approach by water. You are to lay off a reservation of 640 acres, and 
to furnish a report of your operations under these instructions, which 
shall embrace a description of the site, its military as well as topo-
graphical features, and a notice of any matter connected with the 
subject of a reservation at the point in question, which it may be im-
portant to be known at the department headquarters. Your report is 
to be accompanied with a map of the reservation, including the cir-
cumjacent waters within reach of heavy guns. The soundings of the 
water approaches within range are also to be noted on the map. 
The commanding officer at Fort Steilacoom will receive Colonel 
Wright's instructions to provide you with the necessary transportation 
for the proper execution of the foregoing directions. 
Communicated respectfully by command of Colonel Wright. 
I am, sir, very respectfully, your obedient servant, 
JAS. A. HARDIE, 
Captain Third Artillery, Act. Asst. AdJ. Gen. 
First Lieut. TnoMAS L. CASEY, 
Corps of Engineers) Fort Steilacoom, W. T. 
7. Colonel Wright to General Scott. 
HEADQUARTERS DEPARTMENT OF OREGON, 
Fort Vancouver, W. T _, September 20, 1860. 
SrR: I have the honbr to submit to the Lieutenant General command-
ing in chief a report of the condition of the military service in this 
department. Although the chief command has but lately devolved 
upon me, an acquaintance with the affairs of the department derived from 
:five years' service herein, enables me thus early to present understand-
ingly the subjects of this report to the notice of the General-in-Chief. 
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This department, from its situation on the coast, its neighborhood 
to a foreign power, and its Indian population, has relations both inte-
rior and exterior differing somewhat from those of the other military 
divisions of the country. Its geographical position with respect to the 
remaining portions of the Union, separates it from those natural facil-
ities for protection and the prompt supply of its needs which those 
sections enjoy which are nearer to the center of command and of re-
sources. It is my purpose to discuss briefly those relations, and to 
suggest such provisions as may seem satisfactory to remedy insuffi-
ciencies in existing military arrangements. 
In no situation in the administration of military affairs here has 
that isolation to which I have alluded been felt to be more unfortunate 
than in that relating to the course to be pursued at the island of San 
Juan. It is true that tranquillity at present prevails there, and that 
a renewal of the recent excitement is not to be apprehended. Never-
theless it is a subject abounding in embarrassments to the department 
commander, from the absence of precise instructions or any indication 
indeed of the wishes of the government. .As I have already reported, 
I have felt however impelled, both by what I have conceived to be due 
to subordination and to the best interests of the country) to return as 
far as was deemed essential to the status established by the General-
in-Chief at San Juan. This has been done in the exercise of my dis-
cretion, and with the hope that it will not be out of harmony with the 
measures which the government are taking to fix the nationality of 
that island. To the intrinsic importance of the SanJuan question no 
allusion on my part is deemed necessary. Its adjustment as a matter 
of the deepest interest to this country, it is hoped, will not be long 
deferred. 
The prominence which recent events have given the subject, how-
ever, leads naturally to a view of the condition of our coast and 
Sound frontiers, should a war unfortunately have arisen between us 
and our powerful neighbors. It would be difficult to find anywhere a 
shore more unprotected, and at t.he mercy of a maritime force, than 
that of this region. Our whole littoral fi·ontier is without a gun for 
its defense. Not only is the entire coast of Puget's Sound and its 
flourishing towns and the Pacific sea-board within our limits thus 
unprotected, but our main artery, the great Columbia river, navigable 
for steamships one hundred and fifty miles from its mouth, with many 
thriving towns on its banks, the military post of Fort Vancouver, the 
arsenal, and the beautiful city of Portland, at the head of steamship 
navigation, on the vVillamette, all are at the mercy of a single hostile 
steamer. This state of things demands the immediate and serious 
consideration of the government. I am aware that the question of 
fortification at San Juan Island and Point Roberts has already received 
the attention of the authorities at the seat of government, and that the 
settlement of the water boundary controversy is a necessary prelimi-
nary to any defensive construction on the island. rrhe advantages of 
works at San Juan, it will be remembered, have been amply set forth 
in a report by the head of the engineer corps, which was submitted to 
the Senate last winter. I can hardly add cogency to his statements. 
These advantages are, no doubt, sufficiently appreciated by the Gene-
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ral-in-Chief, whose personal observations of matters in that locality 
has, it is presumed, extended to this important object. 
With regard to fortifications at Point Roberts not so great a neces-
sity is apparent, except upon general grounds. The especial advan-
tage attributed to that point, in connection with its employment as a 
harbor, will not, it is believed, upon a close examination, be found to 
maintain its claim to prominence. 
There is a point to which the attention of the General-in-Chief has 
already been drawn, which it is of more immediate importance to 
occupy. I refer to Point Defiance. This position controls ingress by 
a hostile fleet to the settlements on Puget' s Sound, and to the Sound 
extremities of land routes which, leading southerly, afford a line of 
communications for an enemy's army directly through the most flour-
ishing agricultural portion of Washington, and passing further, reaches 
Portland and the valley of the Willamette. This line of roads is 
improving every year, and settlements upon it are steadily developing. 
I have felt it imperative upon mo no longer to delay taking at least 
preliminary steps to secure this locality for the United States. A 
reserve has been directed to be laid off, as I have before reported, and 
a careful reconnaissance of the environs, with reference to the defensive 
capabilities of the position, is to be immediately made. This will be 
made the subject of a special report hereafter. Should there arise any 
obstacles in the way of the enjoyment of a perfect title to the land by 
the United States, they should be removed, by whatever process may 
be found necessary, without delay. I cannot too strongly urge the 
commencement, at the earliest moment, of such fortifications at this 
point as its adaptation for defensive works and the importance of the 
interests concerned may justify. 
rrhe next point which should at once be provided with defenses is 
the mouth of the Columbia river. The principal, in fact the only safe, 
channel across the bar at the entrance admits of defense by works not, 
it is believed, of an expensive character. Measures will be taken to 
secure the reserve at Cape Disappointment, at which point the neces-
sary fortifications will be erected. 
Although the most remote possession of the United States, this is 
deRtined, at no distant day, to become one of the most important sec-
tions of our country. The inland sea at the northwest, with its thou-
sand islands, deep water, safe and commodious harbors, bordered by 
magnificent fore~Sts, must be the seat of an extensive commerce. 
If we do not promptly avail ourselves of the natural advantages 
pr:::sented, and secure the commerce of the Sound, it will inevitably 
fall into the bands of the nation on our north. The English govern-
ment has at last been aroused to the importance of British Columbia, 
and are sparing no efforts to secure a commercial ascendancy on the 
Sound, as well as to develop the mineral wealth of the interior. 
rrhe recent discoveries of gold in many places in Washington Terri-
tory, east of the Cascade mountains, have caused a large number of 
people to flock to that region ; and it is not doubted that, in the 
course of another year, a still greater number will repair to those 
mines. Towns will spring up, and the resources of the country, not 
only its mineral wealth, but its agricultural and grazing capabilities 
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will soon be developed. The same thing will take place north of the 
forty-ninth parallel, and when the whole country shall be settled up, 
the great intrepot must be on the Sound-shall it be north or south 
of the forty-ninth parallel? The little that may and ought to be done 
now for the purpose of protection and defense~ may be of incalculable 
consequence in the solution of this question. Neighboring localities, 
vieing with each other for the control of trade, rise or fall in import-
ance frequently from trifling ad vantages secured by one over the other ; 
and in new coun.tries that colony, among weak neighbors, which 
receives the fostering attention of a parent State, other things being 
equal, speedily acquires the ascendancy, and in time absorbs its neigh-
bors. Thus the opportune expenditure of the amount necessary for 
these works may have an important influence in the assignment of the 
center of trade to the American side of the boundarv. At least it will 
delay the utter absorbtion by the British of the trade of the whole 
northwestern section. 
The accumulation of military materials is a matter inseparably con-
nected with what has been urged upon the subject of defense. Arms 
and their appliances, sufficient to arm and equip a population suddenly 
called upon to defend itself from an invading enemy, an ample supply 
of ammunition for all probable contingencies, armaments for the forti-
fications, &c., together with sufficient accommodation for the storage 
and preservation of these considerable amounts of ordnance property~ 
should be provided where the source of supply in these particulars is 
so distant, as that recurrence to it in time of need is impossible. Not 
only should the current wants of the troops in ordinary periods be 
readily provided for, but large concentrations of men may become a 
necessity; and, in the matter of arms and ammunition, it is not believed 
just that the country should be unable to arm and equip every person 
offering military servjce in an emergency. The facilities of the country 
do not admit of the fabrication of articles supplied by the Ordnance 
department to ad vantage. A depot only is needed here for stores 
which must be fabricated at and brought from the East. Shops should 
be established at the arsenal at this place for the repair of such arms 
and equipments as can with facility be made effective. There is not 
in depot here a serviceable piece of ordnance of larger caliber than a 
mountain howitzer. In the hands of troops there are no pieces of 
greater caliber than light field guns. There are deficiencies not so 
striking, it is true, in most other particulars. Estimates will be pre-
pared under my directions to supply, to a moderate extent, what the 
necessities of the department will require. They will be limited on 
account of the present insufficiency of storage for a large amount of· 
property. All labor on the temporary buildings at the arsenal has, 
from causes already known to the General-in-Chief, peen suspended. 
It is earnestly hoped that the operations on these buildings at least 
will be resumed at once. At present there is not a storehouse belong-
ing to the government here-all the ordnance resources of this large 
and distant department being &tored in a decayed building formerly in 
the occupany of the Hudson's Bay Company. 
The duties of the military service in this department, which per-
tain to the defense of the settlements and the protection of the routes 
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of emigration from the hostilities of Indians are believed to be effec-
tively discharged. The troops are, if companies be kept full, suffi-
cient in numbers and well arranged to stations, to keep the Indians 
under proper supenrision and check. With the exception of occasional 
individual discontent and suspicions, which idle rumors frequently 
engender, among these versatile people, the Indians dwelling north 
of the Columbia river are in general in a state of complete tranquil-
lity. Travel east of the Cascade range of mountains to the mines is 
safely made, even by single individuals-this over a country which, 
before the campaign of 1858, was held by powerful bands of Indjans, 
whose hostility threatened almost the entire expulsion of settlement in 
and immigration through the country eastward of Oregon and Wash-
ington. The Snake Indians have been troublesome this year, having 
att.acked and plundered miners searching for gold near the Blue 
mountains. Captain Smith's command of dragoons, engaged in re-
connoitering that country, was also attacked by a large party of 
Snakes. These were, however, repulsed. Fears having been enter-
tained that the routes of immigration would be rendered unsafe by these 
Indians, and; besides, their chastisement being thought necessary, 
Major Steen's command of dragoons, which hacl been engaged on a 
reconnaissance in the same region with Captain Smith's, to proceed) 
however, westward, was united with Captain Smith's. Additjonal 
troops were sent from Fort Vancouver, and a campaign was instituted 
against these Indians. A special report of this campaign has been 
forwarded to the General-in-Chief. It is only necessary to say here 
that the campaign was productive of good effect. The routes of immi-
gration were rendered perfectly safe, and the Indians harassed and 
annoyed, and small parties of them surprised and destroyed. No 
large party was, however, encountered. Most of the region which 
a great portion of the tribes going under the general designation of 
Snakes frequent, is entirely unexplored. 
My attention will be directed in the spring to such steps with re-
gard to these Indians as may seem to be necessary. At present 
nothing need or indeed can be done. A talk and treaty, if possible, 
with them in the Salmon river country is proposed, at as early a day 
as practicable, by the superintendent of Indian affairs, which may 
secure every desirable purpose. 
The post directed to be built at Fort Boise by the Secretary of War, 
the construction of which has been deferred by circumstances known 
to the authorities, I consider highly necessary. An appropriation for 
building this post, for which estimates will be forwarded, will, I hope, 
be made during the coming session of Congress. The safety of the 
immigration route from ] 1ort Hall hither, as far as danger from the 
Snakes is concerned, will be materially promoted by a station in the 
Boise region. 
The Indians north of the Columbia river, and between that river 
and the Cascades, have given no trouble since the campaign of Major 
Garnett, in 1858. 
The operations of 1856 against the Indians in the region of the 
Sound have been effectual in promoting peace since that time. Occa-
sional isolated offenses may have been committed by small parties; 
these have not, however, amounted in extent to a war. The force 
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there is considered sufficient to protect the settlers and to punish these 
effenders where the outrages may ,be committed by Indians not making 
descents in canoes. Considerable uneasiness has at all times prevailed 
among the residents on the Sound on account of the frequent presence 
in those waters of large bodies of Indians from the British possessions, 
whose habits are warlike, and whose rapid movements in swift canoes 
enable them readily to elude pursuit. The steamer Massachusetts has 
been found useful by showing herself at different points in the Sound, 
and transporting troops to places where they may have been required. 
The post at Port Townsend has been reestablished to increase the force 
nearest the scene of danger. It is thought to be a good post of obser-
vation, and is an important point in other respects. The Massachu-
setts, although an acquisition to the defensive means of the Sound, is 
far from being of the same utility which, with the same expense, 
would be attained by a small and fleet steamer, which could follow, 
overtake, and destroy bodies of marauders in their canoes. She is 
slow and unwieldy, and, when steaming, is run at considerable ex-
pense. The recommendation for a steamer better adapted to the ser-
vice required, which has so often been made in past years, is here 
renewed. 
On the coast from the Chehalis river northward are Indians who 
occasionally cause uneasiness among the citizens in the small settle-
ments within their reach. These Indians are not, however, numerous, 
and it is hoped that they may be kept in order by the means at my 
disposition. The temporary station at the mouth of the Chehalis has 
been productive of benefit in this connection. The mere presence of a 
company of troops has had the effect to repress any disposition to 
dis turban ce. 
South of the Columbia are remnants of tribes, some of them at one 
time formidable, but now reduced and subjected. They are upon a 
reservation of considerable extent between the Coast range and the 
ocean. Troops stationed at Forts Haskin and Yamhill, between the 
~ndia~s and the settlements on the Willamette river, serve to prevent 
mcurswns. 
The total number of Indians pertaining to this department is believed 
to be nearly 38,000. I append an enumeration of these Indians fur-
nished by the superintendent of Indian affairs for this district, which 
as far as my own observations have extended seem to be correct. 
I add, also, an enumeration of the Indians from the north who visit 
the American waters in the Sound. To control these no additional 
force is asked for, provided the companies be kept filled to the legal 
standard. By my last return it will be perceived that 594 recruits were 
required for this department. The detachment arriving under Major 
Blake will diminish this number by 271, so that a deficiency of 323 
will still exist. This deficiency will be increased by numerous dis-
charges to take place at the close of the year. 
The question of the proper mode of supplying the troops in this 
department has been brought before the appropriate bureaus. Such 
provisions as cannot with advantage be procured on this coast, clothing 
and such other stores as are supplied from the East, should be shipped 
here direct. 
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Within the department the facilities of transportation have been 
lately much increased by the development of steam navigation on the 
interior rivers. At present the necessity, however, for large trains is 
not materially lessened on account of their being indispensable for the 
ordinary emergencies of service in a new country and amongst Indians. 
On taking command of the department, I found the posts in the 
interior subsisted for at least a year, and the remaining posts suffi-
ciently provided for. The subsistence stores in general have been of 
good quality. The quartermaster department I found in debt to the 
amount of nearly $400,000. This is attributed, in some part, to the 
expense of throwing supplies for the year to distant posts during the 
season when it was imperative to forward them. It shall be my 
endeavor to reduce as much as possible the expenses of the quarter-
master's department during my administration of affairs here. 
The troops generally are perhaps sufficiently well quartered for the 
present. 
Other than the necessary constructions at Fort Boise, it is not pro-
posed, as far as can now be foreseen, to build new quarters at any of 
the older established posts, and only temporary shelters where it is 
imperative elsewhere. Increased accommodation is, however, needed 
for the officers and troops at Fort Vancouver; and an additional appro-
priation is desired for buildings for the department headquarters. 
The buildings lately vacated by the Hudson's Bay Company still 
encumber the reserve at this place. As the site of these old buildings 
is proposed for that of the buildings of the department headquarters, 
I earnestly recommend, for this and other reasons, that the rights of 
the Hudson's Bay Company in the premises be determined without 
delay, and the incumbrances in question removed. 
A healthy discipline prevails generally among the troops, and the 
condition of the command for efficient service is satisfactory. Instruc-
tions in the various arms is progressing favorably. The system of 
target practice lately instituted, and the adoption of the new musket, 
have increased greatly the value of foot troops in the field. The dra-
goons are well armed, but not so well mounted as is desired. The 
number of horses of the companies is not complete, and of the 234 horses 
on hand forty-two are reported unserviceable. The artillery school 
at Fort Vancouver bas been in fair course of progress, though inter-
rupted somewhat by the field duty required of these companies. The 
system will, it is believed, be productive of excellent results. There 
are few facilities here for practical instruction, however, other than in 
the evolutions and duties of the field battery. Were the arsenal at 
this place well supplied with the different kinds of cannon in use, and 
the corresponding carriages, equipments, ammunition, &c., and a small 
laboratory for the preparation of ammunition and practical instruction 
in pyrotechny, advantages would be extended to the school which would 
make it of the highest utility to the service in this region. 
I have now to conclude this report, and will only add that in group-
ing together the leading subjects of military concern in this department 
within the compass of an ordinary commun]cation, it is obvious that 
much that is important cannot have received full consideratio-n. The 
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ample information, however, which regular reports made in due course 
have conveyed has rendered minuteness herein unnecessary. 
I am, sir, very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel N'l'nth Infantry, Com' g. 
Lieut. Col. L. THOMAs, A. A. G., 
Headquarters of the Army, New Yor/1:. 
Enumeration of Indians in Oregon and Washington Territories. 
Pisquouse .................................................................... . 
Yakemas .................................................................... . 
Pennwappam ............................................................... . 
Various bands on Columbia river, W. rr .......................... .. 
Klikatats .................................................................... . 
Palouses ..................................................................... . 
Total confederated per treaty of June 9) 1855, under the name 
of the Yakima nation ................................................. . 
Okinikanes, (not tr2ated with) ......................................... . 
Nez Perces, parties to treaty of June 11, 1855 ................... .. 
Flatheads ................................. , . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
Upper Pend d'Oreilles....... .... .. ...... .... .. . .. ..... .. .. .. .. .. 800 
Kootenays.............. ... . .. . . . . .. ... . .. . . ... .. . . . .. . . . . . .. . . . .. . . . 600 
Total confederated per treaty of July 16, 1855, under 
the name of Flathead nation ............................... . 
450 
6,900 
Lower Pend d'Oreilles) (not treated with) ................ .. 
Shoshonees or Mountain Snakes, do ................ .. 
Mountain Bannacks, do ................ .. 1,500 
Cceur d' Alenee, (not treated with) ......................... .. 450 
Colvilles, do ......................... .. 500 
Spokanes, do .......................... . 1,100 













treaty of June 25, 1855............... ... .. .. .. .. .. . .. ... .. . . .. . .. .. .. . 1,430 
Klamat hs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 
Modocks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365 
Diggers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 
1,600 
Walla-Walla, Cayuse, and Umatilla tribes, treaty of June 9, 
1855.. .. . .. .. . . . . . . ................ .. . .. . .. . . . . ... . . . . . . .. . .. ... .. .. . .. . .. . .. 1,050 
Umpquas, (not treated with)................................... 99 
Cooses, do .. .. . .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. 180 
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Simlaws, (not treated with)..................................... 104 
Aluas, do .. ".......... ... . .. . . .. . . . .. . . . . . .. . 77 
Chasta, Scoton, and Umpqua treaty of November 18, 1854 ... . 
Rogue Rivers, treaty of September 10, 1853 ...................... . . 
Various bands and remnants of tribes, not treated with ........ . 
Umpquas and Calapooias of Umpqua valley, treaty November 
29, 1854 .................................................................. . 
Calapooias, Molala, and Clackawa Indians of Willamette 
valley, treaty of January 22, 1854 ................................ . 
Umpquas, Cow Creek band, treaty of September 19, 1853 .... . 
Rogue Rivers, treaty of September 10, 1853 ...................... .. 
Tillamooks, (not treated with)................................. 81 
Nez Trucas and Clatrops, (not treated with)............... 50 
Nichalems, (not treated with).................................. 48 
Nisqually, Puyallup, and other bands, treaty December 26, 
1854 ········································································ Quimault and Quillehute Indians, treaty January 25, 1856 .... 
Upper and Lower Chehalis, Coulitz, and 'rartinapaun, (not 
treated witl1) ............................................................ . 
Upper and Lower Chnooks, (not treated with) ................... .. 
S'klallam, Skokomish, and other Indians, treaty January 26, 
1855 ....................................................................... . 
Makahs, treaty of January 31, 1855 ................................. . 
Dwamish and other allied and subordinate tribes, treaty 

















Total number of Indians .................................... 37,937 
Enumeration of the warriors of the northern tribes, British posse8sions, 
who visit the American waters in the Sound. 
Kakis ............................................................... . 50 warriors 
Stickinis ............................................................ . 150 " Fort Simpson Indians .......................................... . 300 " 
Milbanks ........................................................... . 60 " 
Labaser ............................................................ . 30 " 
Oldnap .............................................................. . 40 " 
Fort Ruport Indians .............................. .............. . 100 " 
Tongap ............................................................. . 40 " 
Hydahs ............................................................. . 200 " 
Total............................................. 970 " 
All of whom are on the main land, except the Hydahs) who live on 
Queen Charlotte's Island. 
HEADQUARTERS OF OREGON' 
Fort Vancouver, W. T., Septembe1· 20, 1860. 
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8. Colonel Wright to General Scott. 
HEADQUARTERS, DEPARTMENT OF OREGON, 
Fort Vancouver, W. T., October 10, 1860. 
SrR: When at Fort Dallas, on the 4th instant, I received intelligence 
of an attack upon a party of immigrants by the Mountain Snakes or 
Bannocks, in the vicinity of the Salmon Falls, which are about 150 
miles on the immigration route hither from Fort Hall. The at-
tack occurred on the 13th of September. The party was not large, 
numbering about seventeen men and twenty-six women and children. 
They had a train of eight wagons. Three men have already wandered 
in. The first reported all the party killed save himself. The report 
of the two last was received through the commanding officer of Fort 
Walla-Walla on the 8th instant in a communication to him from the 
agent at the Umatilla Indian reservation, thirty miles from Fort 
Walla-vValla. I inclose a copy. It appears from this that eight men, 
one woman and four children were killed, the train and supplies, &c., 
were taken, and the surviving members of the party dispersed. It is 
hoped that this report will be found to be exaggerated, though no 
doubt is to be entertained as to the fact that a calamity of the kind 
has happened. I have taken prompt measures for the relief of the 
survivors, and have reason to expect that most, if not all, will be en-
abled to reach the settlements in safety. Such relief as the Indian 
agent at Umatilla could furnish has been forwarded. Captain Dent, 
of the ninth infantry, with 100 men, all mounted, will proceed rapidly 
along the route, and will afford such assistance to the sufferers as they 
may stand in need of, and endeavor, if ~eason and circumstances per-
mit, to punish the murderers. 
It will be recollected that I had reported complete success in the 
protection of the immigration route as one of the results of the smn-
mer's operations, and that the Snakes had been driven from the region 
of country lying west of the Blue mountains and nearest the settle-
ments. The large body of the immigration, indeed, are in safety and 
owe their security unquestionably to the troops; and the exposed settle-
ments and Indian reservations have been preserved from serious incur-
sion on the part of the Snakes. Although the commander of the 
dragoon force on the road had not deemed it necessary to go so far on 
the route as the place probably the scene of the massacre, in the dis-
charge of his duty of escorting immigrants, the party would have ex-
perienced the benefits of his proximity and been safe but for the con-
victions of the main body of the immigrants that there were no parties 
of immigrants in rear, and they having communicated their convictions 
to the officer in command, contrary to my reasonable anticipations, that 
for the present there would be tranquillity. Although I had determined 
upon a campaign in the spring, disturbances have thus occurred. 
Beyond the melancholy event which has taken place, and occasional 
thefts, &c., no serious consequences from this renewed hostility of the 
Snakes is to be apprehended to the settlements which the means at my 
disposal will not avert. The Snakes, (including the Root Diggers, 
Mountain Snakes, Bannocks, &c.,) though composed of many bands 
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who wander over the wide extent of country in the southeast quarter 
of the department, are not formidable in proportion to their numbers. 
They have ever been a source of annoyance from their thieving pro-
pensities and their habits of lurking around immigration parties and 
other bands of Indians to steal animals, cutting off small parties or 
individuals straying from their companions. They have rarely at-
tacked troops, but one occasion being within my recollection of so great 
a combination and so bold an attack of the Snakes as that upon Captain 
Smith's company during the command in this department of my pre-
decessor, although acts of plunder and hostility had been committed 
by them during nearly the whole period of that command. Every 
new success in a scheme of plunder and murder, if necessary to that 
end, of course emboldens them to a certain extent; but I do not see 
that any new source of danger is to arise from these Indians. Little, 
however, is known of the bands west of the Snake river, in the Salmon 
river country. Frequent military expeditions must be expected among 
these Indians, and these involve long and painful marches through a 
nearly desert country. These expeditions are expensive and harassing 
to the troops. Long scouts are made without ever seeing at one time 
more than a single Indian family. The difficulty we encounter in ad-
vancing is that we have no fixed obJective point. We pursue an invis-
ible foe without a home or anything tangible to strike at. The hard-
ships these Indians undergo in war differ little from their privations 
in peace. Their country is nearly a desert, and they live on roots, 
berries, crickets, and fish, and occasionally game. They unite and 
disperse without inconvenience. Victories can easily be gained over 
such an enemy, but they will rarely prove decisive. No practical re-
sult is obtained, such as was gained in 1858, over the Coour d' Alenes, 
Spokanes, Palouses, &c., where combination, character, and position, 
rendered them formidable enemies. Hence, their final conquest must 
be a work of time and patience. All that can be done now is to chas-
tise them as well as we may, to facilitate communication by opening 
roads, to occupy points from which to control them, and to give protec-
tion to the annual immigration. 
The complete subjugation of this nomadic people will require some 
years, but in so much as all the Indian tribes in this country are hos-
tile to the Snakes, the latter can look for no friendly aid from any 
quarter. Hence it can never be more than a predatory warfare that 
these bands can wage. Well organized parties of immigrants, who 
will keep together, march, camp, and guard their animals as military 
expeditions must necessarily do, can reach this country in safety, but 
this we cannot expect. If they start in large bodies they soon break 
into fragments, and hence, as they approach thjs country, they easily 
fall a prey to any wandering band of Indians. From the nature and 
vast extent of country through which these immigrants have to pass, 
it will be some years before they can do so without military escorts. 
Stationary posts alone will not accomplish the end. A. post has been 
recommended and ordered by the Secretary of War to be placed some-
where in the Boise region. It will be serviceable for various reasons, 
but will not dispense with the necessity of moving columns. Troops 
must travel with the immigration from the time of their leaving the 
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Salt Lake country until they reach the settlements. If it were an-
nounced that military escorts would leave Utah about the 15th of July 
and 15th of August annually, to meet escorts from Fort Walla-Walla, 
or the new post when established, about the 15th of August and the 
15th of September) it is believed that all who desired it could easily 
avail themselves of such opportunities to travel in safety, and thus the 
yearly immigration be perfectly protected. Small parties of the Snakes, 
in numbers sometimes not exceeding from two to five, have been lurk-
ing around, and have stolen stock from the Warm Spring reservation, 
where are the Wasco and other Indians, their enemies, and where are 
the Snake captives taken during the summer. The Wascoes are amply 
able to protect themselves from these marauders, but are afraid of 
them, and difficulty was apprehended by the superintendent in getting 
the Indians on to the reservation. I, therefore, upon the requisition 
of Mr. Geary, superintendent, sent a detachment to the vVarm Spring 
reservation of eighteen men, under Lieutenant Gregg, first dragoons, 
who will winter there and reassure the friendly Indians and protect 
the reserve. 
I suggest, as the country in the Boise region is almost entirely 
without resources, that oue hundred and fifty thousand dollars at least 
be included in the estimate of the Quartermaster's department for 
building a post of five companies there. The transportation of rations, 
supplies, &c., must likewise be increased should a post be established. 
Estimates in form will be submitted in due course. 
I am, sir, very respectfully, your obedient servant, 
G. WRIGHT, 
Colonel Ninth Infantry, Com' g. 
Lieut. Col. L. THOMAS, A. A. G., 
Headq'ltarters of the Army, New York. 
8 a. 
UMATILLA RESERVATION, October 3, 1860. 
SIR: Yesterday two men, brothers by the name of Rieth, arrived 
here, reporting that the train to which they belonged bad been attacked 
by the Shoshonees or Bannock Indians, and a part of them killed and 
the rest scattered, and driven away from their wagons. They arrived 
here perfectly exhausted, having had nothing to eat but a little dried 
horse meat for twenty-one days. The names of the killed are as 
follows. To wit: 
John Myers; 
Wm. Anttly, soldier discharged at Fort Hall; 
J;ewis Lawson; 
Jus tin Cressy ; 
Charles Kesner, soldier discharged at Fort Hall; 
Elijah Otter, wife, and three daughters, and one son. 
When these men left, there were still alive-
Joseph Myers, wife, and five children; 
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A. Markerman, wife, and five children ; 
Daniel Chase, wife, and three children; 
Samuel Gleason; 
Christopher, Emeline, and Elizabeth Tremble, and Charles, 
Henry, aml Susan Otter, children and step-children of Elijah 
Otter; 
Mr. Munson; 
Charles Jeffy, soldier discharged at Fort Hall. 
Three other discharged soldiers left the train at the same time as 
my informants, on horseback, and have not been heard of since. 
I started two men with one pack animal loaded with provisions, 
with instructions to go until they met them, with all haste. At the 
same time I started an ox team, loaded with provisions, to go and 
meet them and supply them with provisions until they arrived at this 
place. 
The attack was made between Salmon Falls and Fort Boise. I 
expect that my provisions will meet them either at Burnt river or 
Goose creek. 
Respectfully, your most obedient servant, 
BYRON N. DAVIS, 
Local Agent, Umatilla Reserve. 
Capt. A. J. SMITH, or 
THE CoMMANDING OFFICER, 
Fort Walla- Walla. 
VII. 
MONEY ADVANCED BY GENERAL TOTTEN. 
1. General Totten to Mr. Floyd. 
BosToN, August 25, 1860. 
SIR: I have, within a few days, been informed of the decision of the 
"V\T ar Department in the following case, namely: 
A verbal agreement was made with Mr. William Aspinwall for the 
purchase of additional land for fortifications on Staten island, at the 
narrows of New York harbor, for the sum of $42,300. 
While this agreement was waiting the sanction of Congress, l\ir. 
Aspinwall, as he was leaving the country for Europe, executed a deed 
to the United States for the same ; which deed he left with his agent, 
to be delivered whenever the purchase money should be paid by the 
United States. From inadvertence, or inaccurate memory, the price 
to be paid was therein stated at $42,500, instead of $42,300. 
And while he was yet absent from the country, a special appropria-
tion of $42,300, being, as above stated, the price originally agreed 
upon, was made for this purchase. 
It was then a question whether this additional sum of $200 should 
be given for the deed, and the land be taken into possession at once, 
or we should wait the uncertain return of Mr. Aspinwall, for the exe-
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cution of an instrument conforming exactly, as to consideration, with 
the grant of Congress. 
Having for several years pressed urgently for this grant, as being 
very important to the defensive systen1 of New York harbor, I did 
not hesitate, rather than lose any more precious time, to order the 
engineer officer having charge of the transaction to pay that additional 
sum for the deed as executed; a payment properly chargeable, as I 
thought, to '' contingencies of fortifications.'' 
The late decision of the War Department being adverse to allowing 
credit to the agent of the engineer department for that sum of $200, I 
of course have secured him from pecuniary harm for having executed 
my order therein) by myself paying the amount. 
I make this statement in order that there may be no point in the 
case misunderstood by you ; and, as I believe the principle of the case 
has been heretofore clearly before you, not with any purpose of asking 
a reconsideration. 
Should a similar statement to Congress, to which I can present 
authoritative precedents, fail to secure reimbursement, there will 
remain to me at least the satisfaction of having helped at a moment of 
need, by money contribution, though small in amount quite important 
in its effects, to expedite the great system of national defense. 
I have the honor to be, sir, your obedient servant, 
JOSEPH G. TOTTEN, 
Brevet B1·igadier General, and Colonel of Eng1.'neers. 
Hon. JOHN B. FLOYD, 
Secreta?~y of War, Washington. 
2. Mr. Floyd to General Totten. 
WAR DEPARTMENT, 
September 1, 1860. 
Sm: I have received yours of the 25th ultimo, in reference to the 
decision of this department relative to the $200 paid by your order for 
the purchase of land in New York harbor for a fortification, in excess 
of the appropriation for that purpose. 
While I had not the slightest doubt that your conduct in this par-
ticular was influenced by praiseworthy motives, I had no alternative 
under the law but to make the decision that you were responsible for 
the over-payment. But satisfied that you were impelled by consider-
ations of public interest to give the order referred to, I had, before the 
receipt of your letter, determined to advert to the subject in my next 
annual report, and ask of Congress an appropriation to reimburse the 
amount thus expended and necessarily charged to you. 
Very respectfully, your obedient servant, 
JOHN B. FLOYD, 
Secretary of Wa1~. 
Brevet Brig. Gen. Jos. G. ToTTEN, 
Colonel of Engineers, Boston. 
VoL. u--10 
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VIII. 
RRPORT OF THE OFFICE OF EXPLORATIONS AND SURVEYS. 
WAR DEPARTMENT, OFFICE ExPLORATIONs AND SuRVEYS, 
Washington, November 12, 1860. 
SIR: I submit the following annual report upon the operations of 
the department carried on under this office: 
I. EXPLORATION OF THE SAN JUAN RIVER. 
The completion of this exploration by Captain Macomb has been 
.already reported. 
The preliminary report he has submitted, which accompanies this 
.communication, shows that there is no practicable route from the set-
tlements of New Mexico to thqse of Utah, between the Spanish trail on 
the north (which crosses Green and Grand rivers) and the wagon route 
:along the thirty-fifth parallel on the south. 
rrhe expedition has not only settled the question as to the practica-
bility of routes of communication across that belt of country, but has 
contributed valuable geographical and other scientific information. 
The party, upon its route to the Missouri settlements, reestablished 
the monument at the intersection of the southern boundary of Kansas 
and the one hundred and third meridian. 
II. YELLOW STONE EXPEDITION. 
In my last annual report it was stated that the expedition for the 
~xploration of the region surrounding the principal tributaries of the 
Yellow Stone and the head waters of the Missouri, under command of 
'Captain W. F. Raynolds, topographical engineers, having recon-
noitered the country between Fort Pierre by way of the Big Sheyenne 
and Powder rivers, and l!-,ort Sarpy on the Yellow Stone, and from 
Fort Sarpy to the Platte, by way of the Big Horn and Powder rivers, 
had gone .into winter quarters on Deer creek; ninety miles northwest 
of Fort Laramie. Here the party was occupied with astronomical and 
office work until the opening of the present season allowed it to resume 
the field labors. 
The expedition took the field again May 10, and has been princi-
pally engaged in exploring the country west of the mouth of the 
Yell ow Stone and between the Missouri and Platte rivers-a tract of 
which we have had but little reliable information, and of which it is 
expected this expedition will exhibit very fully the topography, con-
dition, and resources. 
Captain Raynolds reports that there is no obstruction to the passage 
of wagons from the Platte at the mouth of Deer creek along the north-
east base of the Big Horn mountains, and down the river of that name 
to the Yellow Stone; the distance is 339 miles; the route is supplied 
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abundantly with water and grass. Also, that a route practicable for 
wagons exists between the Platte at the mouth of Deer creek and Fort 
Benton. It passes along the northeast base of the Big Horn mount-
ains, crosses the Yellow Stone below the bend, and passes across the 
head waters of the Judith river to Fort Benton; the distance will not 
probably exceed 550 miles. 
It has also become apparent that a good direct route exists from the 
Red Buttes on the Platte, through the Big Horn mountains, to the 
three forks of the Missouri, and thence to Hell Gate Pass. Thus the 
Fort Benton and Walla-Wall a road may be connected with the Platte 
route, and a new line of communication may be opened from the Mis-
souri river to the settlements of \V ashington Territory, not exceeding 
in length the route now used. 
Respecting the navigation of the Yellow Stone, it may be stated that 
in high water, which lasts usually from the 1st of J'\!Iay to the middle 
of July, there is sufficient depth in that river, (not less than five feet,) 
to admit of its navigation by steamboats from its mouth to the mount-
ains, a distance of six hundred miles. At all seasons when steam-
boats navigate the Missouri to Fort Union, there is sufficient depth in 
the Yellow Stone for the same boats to the mouth of the Big Horn. 
But the great strength of the current on the rapids, at the mouth of 
Powder river, makes that point, one hundred and twenty-five miles 
from the mouth, the head of continuous navigation, and the strong 
current above the mouth of the Big Horn will render its ascent to the 
mountains difficult. 
Captain Raynolds was directed to make arrangements for observing 
the total eclipse of the sun on July 18, 1860, if consistent with his 
other duties. The southern limit of the belt of total obscuration 
falling north of the fiftieth parallel, authority was obtained from the 
British government for the party to cross the boundary, for the pur-
pose of making the proper observations. 
The difficulties encountered by this expedition in the mountains, at 
the sources of the Missouri river, delayed its arrival at Fort Benton, 
and obliged the officer in charge to abandon the project. 
Captain Raynolds arrived at Omaha City on the 5th of October, 
when the expedition was disbanded. He is now engageu in preparing 
his maps and report. A preliminary report of the route passed over 
by the expedition is herewith submitted. 
III. MILITARY ROAD FROM FORT BENTON TO FORT WALLA-WALLA. 
In my report of last year to the department, it was stated that the 
party under command of Lieutenant John Mullan, second artillery, 
employed upon the construction of this road, had, at last advices, 
(September 19,) progressed with the work from Fort Walla-Walla 
to a point thirty miles east of the Coour d'Alene mission, on Ooour 
d'Alene river. 
Lieutenant Mullan continued to prosecute the work towards Bitter 
Root valley, where he proposed to establish winter quarters. Unfore-
seen obstacles impeded his progress, and on the 12th of January, of the 
present year, he was on the St. Regis Borgia river, below its last cross-
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ing, fifteen miles from the Bitter Root river, and two hundred and 
fifty-eight miles from Fort Walla-Walla. The snow then being from 
two to three feet in depth, work was suspended, but was resumed in 
the latter part of February. 
The party arrived at Fort Benton on the 1st of August, having 
opened the road through the very difficult valleys of the Bitter Root, 
Hell Gate) and Little Blackfoot rivers, to Mullan's pass, in the divide 
of the Rocky l\1ountains; thence it was carried, by way of Little 
Prickly Pear, to Dearborn and Sun rivers, and by the mouth of the 
Big Coulee to Fort Benton. 
Here the larger portion of the party was discharged. Lieutenant 
Mullan, with a small force, returned to the road, preceding the de-
tachment of three hundred recruits, under command of Major Blake, 
in its march from Fort Benton to Fort Wa1la-Walla. 
Lieutenant Mullan reports the length of the road, as now opened, 
to be six hundred and thirty-three miles. 
There are four ferries on the route, which must be maintained at all 
seasons, namely: One at the crossing of the Snake river; one at the 
crossing of St. Joseph's river; the third at the crossing of the Cceur 
d'Alene river; and the fourth at t.he crossing of the Bitter Root river. 
It is proposed, however, by relocation, to avoid the ferries of the Creur 
d'Alene and St. Joseph, and to bridge the Bitter Root river. 
There are numerous crossings of the Cceur d'Alene, the St. Regis 
Borgia, the Big Blackfoot, the Hell Gate, and the Little Blackfoot 
rivers, which are impassable during the season of high water, that 
lasts until about the 1st of July. A few of these crossings can be 
avoided by a relocation of the road, involving further work; but, in 
most cases, bridges will be required, in order that the road may be 
passable at all seasons. 
Trains leaving the settlements on the 1\iississippi and Missouri early 
in the spring, will not reach these streams until the season of high 
water has passed, and the rivers have become fordable. 
Numerous careful reconnaissances were made through the country 
adjacent to the route; many positions on it were determined astro-
nomically, with great care; and a series of barometrical observations 
were made. Lines of levels were run through several of the passes 
between the Dalles and Fort Benton. 
Lieutenant Mullan was directed to prepare a detailed report on the 
road, upon reaching Fort Walla-Walla; exhibiting what has been 
done, and what remains to be done to render the road practicable at 
certain and at all seasons, with an estimate of the probable cost in 
each case. 
Very respectfully, your obedient servant, 
A. A. HU1\1PHREYS, 
Captain Topographical Engineers, in charge . 
. Hon. JOHN B. FLOYD, 
Secretary of War. 
[Since the preparation of this report a communication has been 
received from Lieutenant Mullan, informing the department of the 
arrival of his party at Fort Walla-Walla, on the 8th of October. 
Annexed herewith is his report of return operations. J 
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Report of Captain J. N. l!facomb, Topog'raphical Engineers, in charge 
of San Juan Expedition. 
WASHINGTON, D. C., November 1, 1860. 
Sm: For the information of the War Department, I beg leave to 
submit the following remarks upon the exploration made by me, during 
the summer of 1859, in New Mexico and Utah. 
I remain, very respectfully, your most obedient servant, 
J. N. MACOMB, 
Captain Topographical Engineers. 
Captain A. A. HuMPHREYS, Top'l Eng., 
In charge of Office of Explorations and Surveys. 
About the middle of July, 1859, my party set out from Santa Fe, 
New Mexico, and pursued a northwesterly course, crossing the Rio 
Grande Bravo del Norte at the old Indian pueblo of San Juan, and 
following up the valley of the Rio Chama, passing by the pueblo of 
Abiquin, the out-post of settlement in that direction, being about fifty-
two miles from Santa Fe. We continued up the Chama valley for 
some forty-five miles more, when we left it and crossed the dividing 
ridge between the waters of the Gulf of :Mexico and those of the Gulf 
of California at a remarkable point where there is a small lake called 
Laguna de los Caballos, when we struck upon the head waters of 
the San Juan river, crossing several branches before we came to the 
main stream. This we crossed in latitude 37° 14' 48" N., and longi-
tude 107° 2' 47'' W., where there is a hot spring, of temperature about 
140° Fahrenheit, and of magnificent dimensions. We looked down 
through its limped waters until the power of vision was lost in the 
cavernous depths whence t.be waters flow. From this point our route 
was westerly for about seventy miles over a region very much broken 
and intersected by rapid mountain streams) (branches of the SanJuan,) 
which afford an abundant supply of good water, and have the appear-
ance of being permanent. We had frequent rains, however, in this 
part of our route, and the grazing was thus far excellent. Up to a 
point about forty-five miles westward from the "Pagosa," or great hot 
spring above alluded to, we were accompanied by Mr. Albert H. Pfeiffer, 
sub-agent for the Utah Indians, and his interpreter, N eponiocino Val-
dez, to both of whom we are indebted for acts of hospitality and for 
facilitating our passage through the country of the Capotes and other 
bands of the Utah Indians, -in whose vicinity our route happened to 
lead us. 
In latitude 37° 16' and longitude 108° 04', we passed along the 
southern base of the mountain group known as ''Sierra de la Plata,'' 
hence in a north westerly direction for about one hundred and twenty 
miles over gloomy barrens covered chiefly with artemesire, but afford-
ing a scanty pasturage in some of the small valleys. The August 
rains favored us, and we had no scarcity of water on our route to ·the 
"Ojo Verde," in latitude 38° 14' 50", longitude 109° 26' 40", a point 
about 340 miles from Santa Fe. The greater part of our journey from 
Abiquiu to this point was by the old Span1sh trail, which has not 
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heretofore been accurately laid down upon any map. This trail is 
much talked of as having been the route of commerce between Califor-
nia and New Mexico in the days of the old Spanish rule, but it seems 
to have been superseded by the routes to the north and south of it, 
which have been opened by modern enterprise. 
At the "Ojo Verde" the Spanish trail strikes off more northwardly 
to seek a practicable crossing of Grand and Green rivers. We left the 
trail here, and, leaving the main body of our party encamped at the 
spring, with a small party of nine went to the westward some thirty 
miles, under the guidance of an Indian, who had joined us many days 
previously on our route to look for the junction of the Grand and Green 
rivers. This part of our journey was very rough and dangerous from 
the precipitous nature of the route winding down the sides of deep and 
grand canons, and it is fortunate that no attempt was made to bring 
forward our pack-train, as we must have lost many mules by it, and, 
moreover, there was not sufficient pasture for the few animals that we 
had with us. I cannot conceive of a more worthless and impracticable 
region than the one we now found ourselves in. I doubt not there are 
repetitions and va'rieties of it for hundreds of miles down the canon of 
the Great Colorado, for I have heard of but one crossing of that river 
above the vicinity of the Mojave villages, and I have reason to doubt 
if that one (El Vado de los Padres) is practicable, except with the 
utmost care, even for a pack mule. 
On leaving the "Ojo Verde" we traveled south for about seventy 
miles, passing by the eastern base of the Sierra Abajo, until we struck 
the San Juan river, in latitude 37° 16' 27". and longitude 109° 24' 43" 
on the 2d September, 1859. We found the bottom land of the river 
at this point of a light and loose soil, into which the feet of the mules 
would frequently sink for some eighteen inches. We followed up the 
river, remaining on its right bank for some 120 miles, until we came 
opposite to the mouth of Canon Largo, in latitude 36° 43' 28" and 
longitude 107° 43' 29". In the course of our march we observed 
many ruins of houses and found quantities of fragments of pottery 
scattered over the ground, indicating that the valley was once occupied 
by a race probably of the same origin and character as the Pueblo In-
dians extant in New :Mexico. The fate of those former occupants of 
that dreary region is involved in mystery. It requires, however, no 
effort of the imagination to fancy that they may have been starved or 
frozen to death; for the winters are severe and fuel is very scarce there. 
I have no doubt that the warm season is very short there, otherwise 
more of the valley of the San Juan would be cultivated by the Nava-
jos, who are a corn-growing people, for the river affords abundant 
water for irrigation, and carries soil enough to enrich and renew the 
fields. 
On the 15th September, 1859, we forded the San Juan, opposite 
Canon Largo, with no little danger, the strong current and deep water 
sweeping down some of the mules, which were recovered with difficul-
ty. We were fortunate in passing through Canon Largo just after 
heavy rains, as I learned afterwards that the command of Major Sim-
onson which passed through the Canon in July had suffered much for 
the want of water. There is one fine spring in the Canon, about thirty-
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five miles from the San Juan, but no other reliable water until the 
San Jose spring is reached, about thirty miles further to the southeast. 
From the last-named water we followed down the valley of the Puerco 
(a branch of the Rio del Norte) for about forty miles, when we crossed 
the southern spur of the Nacimiento mountain and came to the old 
pueblo of Jemez, about fifty-six miles to the west by south from Santa 
Fe. The route has been passed over by wagons from Santa Fe to a. 
point a short distance to the westward of Jemez, and also from Santa 
Fe to the upper valley of the Chama, a short distance above Abiquiu, 
but on the remainder of the route passed over by my party there is no 
evidence of a wagon having ever been seen, and a suitable road for 
wagons could only be made at a heavy cost for construction, and it 
would doubtless meet with much opposition on the part of the Navajos 
and Utahs, whose country it would pass through. 
During the expedition my time was taken up with the astronomical 
observations requisite for laying down the route. In these observa-
tions I was assisted by I\1r. F. P. Fisher, who noted the time and kept 
the record for me with accuracy and neatness. Mr. Fisher also car-
ried a barometer throughout the march. All computations required 
for the astronomical observations were necessarily made by myself. 
Mr. C. H. Dimmock made an excellent sketch of the route which 
he has drawn in one large map upon a scale of half an inch to the 
mile. This map I have tested by the results of my astronomical ob-
servations and computations with very great satisfaction. 
Messrs. Dorsey and Vail c::trried barometers and thermometers and 
kept daily records of the indications of those instruments chiefly from 
the readings of Mr. Vail. Mr. Dorsey also assisted the geologist in 
making some of the collections of natural history specimens. 
Dr. J. S. Newberry, the geologist of the expedition, was particularly 
zealous and energetic in his examinations of the country, and I expect 
from him a report setting forth whatever there may be of interest in 
the route, either to the public at large or to the man of science. 
I am now engaged, under your direction, in preparing for publica-
tion upon a scale suitable for ordinary use, a map of the region visited 
by my party, which will exhibit with all requisite minuteness and ac-
curacy of detail the features of the country covering an area of some 
twelve thousand square miles, which has heretofore been indicated 
upon the maps under the head of "unexplored." 
The expedition was accompanied by a detachment of infantry under 
the command of Lieutenant M. Cogswell, of the eighth regiment, to 
whom we are indebted for our safe escort through a wild and inhospi-
table tract of country partly occupied by hostile and treacherous In-
dians. 
I was directed on my return to Santa Fe to reduce my party and 
come in to Washington to prepare my report, and on my way to stop 
at the southwest corner of the Territory of Kansas to set up a new 
monument at a point some two and a quarter miles to the east of the one 
originally placed there. I accordingly diverged from the usual route 
across the plains from Fort Union, and went up the Cimarron to the 
point indicated, and retraced that part of the thirty-seventh parallel from 
the old monument to the meridian of 103°, as laid down upon the ma.p 
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~accompanying my instructions, and at the intersection of these two geo-
graphical lines I erected a rough stone monument. The original mon-
ument above alluded to is of earth and sods. This duty was finished 
about the middle of November, 1859, when the thermometer was 
ranging from zero to about 16° above. 
I was accompanied to this position by a small detachment of troops 
under the command of Lieutenant H. M. Enos, of the regiment of 
mounted riflemen, to whose vigilance I am indebted for a safe transit 
to Fort Leavenworth at a time when the Indians of the great plains 
had manifested the most decided determination to be troublesome. 
All of which is respectfully submitted, by your most obedient servant, 
J. N. MACOMB, 
Captain Topographical Engineers. 
Capt. A. A. HuMPHREYS, Top. Engineers, 
In charge of Qtfice Explorations and Surveys. 
YELLOW STONE EXPEDITION. 
Preliminary Teport of Capt. W. F. Raynolds, 'Topographical Engineers. 
OMAHA CITY, N. T., October 5, 1860. 
SIR: I have to report my arrival at this place with my party, having 
completed the duty assigned me by the department by instructions of 
April13, 1859. 
As has already been reported, my party left St. Louis on the steamer 
Spread Eagle May 28, 1859; arrived at Fort Pierre June 18. At this 
point a delay of ten days was necessary, to hold councils with the 
Dacotah Indians, and complete preparations for land travel. 
On the 28th of June we set out, passing north of west to the Shey-
enne river, which was reached at the distance of about sixty miles. 
Crossing the Sheyenne we continued our westerly course along the 
north side of the Black Hills to the head of the Little Missouri, and 
thence to Powder river; thence down Powder river to within about 
forty or fifty miles of its junction with the Missouri river; thence in a 
westerly course to the Yellow Stone river, which we reached near Fort 
Sarpy, (a trading post of Messrs. P. Chouteau, jr., & Co.,) about thirty 
miles below the mouth of the Big Horn. At this point we were detained 
two weeks, waiting for the arrival of our supplies. 
From Sarpy trading house, the command moved up the Yellow Stone 
to near the mouth of the Big Horn, when I detached Lieutenant May-
nadier, with a part of the command, with directions to make an ex-
amination of the Chetish, or Wolf mountains, and across Tongue river 
to Powder river, and up that stream to its source. 
My own division passed up the Big Horn to the Big Horn mount-
ains, thence along the base of those mountains, across the heads of the 
"Little Big Horn," Tongue, and eastern branch of Powder river, to 
the main branch of the last named stream; then up it and across the 
eastern edge of the basin of Wind river to the Platte road, at the "Red 
Buttes," which point was reached October 11. 
SECRETARY OF WAR. 153 
Lieutenant Maynadier joined me the following day, having followed 
in our track from Powder river. From the "Red Buttes," the com-
mand moved eastward some forty miles to Deer creek, where I located 
my winter quarters. 
After selecting winter quarters, a small party was sent under Mr. 
J. H. Snowdon to make an examination of the country between the 
routes pursued by myself and that followed by Lieutenant Warren, in 
1857, in going to the Black hills. This duty was successfully accom-
plished, and the heads of both branches of the Sheyenne determined. 
In the meantime Lieutenant Maynadier was occupied with a part of the 
party in preparing winter quarters, while I visited Fort Laramie to 
procure supplies for the winter. 
The party was not reunited until the 3d of November, and it was 
not until the 17th of November that we were able to occupy our quar-
ters, previous to which the thermometer had fallen to 17° below 
zero. 
The time in winter quarters was occupied in making observations 
with transit for longitude, and in computations and projections of the 
previous summer's work. As soon as the season was sufficiently 
advanced, a party was sent under Mr. J. D. Hutton to make an 
examination of the country from winter quarters direct to Powder 
river, for the purpose of determining the practicability of a road from 
the Platte, by way of the Big Horn mou tains, to Fort Benton. 
The notes of the previous season were duplicated, one copy being 
forwarded to vV ashington and the other deposited in the magazine at 
Fort Laramie for safe-keeping. 
The operations of the past summer commenced May 10. Two, and 
a portion of the time three, divisions of the party have been at work 
during the entire season. Lieutenant Maynadier was instructed to 
proceed by way of the Salt Lake road and the Popo Agio, and join me 
at Wind river; thence down the Big Horn river, and to connect with 
my work in the Big Horn mountains, crossing the Yellow Stone, and 
to join me at the 'rhree Forks of the Missouri; thence to the Yellow 
Stone, and down that stream to its junction with the Missouri. 
My own division left the road at the "Red Buttes," passing north 
of the Rattlesnake hills and Sweetwater mountains, and south of the 
upper chain of the Big Horn mountains to Wind river, at the mouth 
of the Popo Agio, where a union of the two parties was effected. 
I then passed up Wind river to its source. Finding it impossible to 
cross the head of the Yellow Stone, I crossed the main chain of the 
Rocky Mountains through the snow, and at the altitude of over ten 
thousand feet, to the head of the eastern fork of Snake river, and near 
the source of Green river, a branch of the Colorado. Passing down 
the waters of Snake river, I attempted to recross the mountains to 
reach the head of the Yellow Stone. To do this it was necessary to 
keep close to the main crest, and to cross a difficult spur of the 
mountains between the forks of Snake river. , The small mountain 
streams were all swollen by melting snows, which yet covered the 
whole range. After battling the snow and mud for a week, and 
leaving the party for two days) the summit of the spur was reached on 
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foot. A single glance was sufficient to satisfy me that if I proceeded 
the loss of my party would be the result. 
As far as the eye could teach nothing but snow and pines was 
visible, and as my guide (Mr. James Budger, the oldest and most 
experienced on the continent,) told me that even if the snow was gone 
we could not get out of the pines for weeks. I was reluctantly com-
pelled to change my route. 
I then continued down the stream I was on, through "Jackson's 
Hole," to Snake river. This stream I found swollen and entirely 
impassable without boating. While attempting to find a ford, I 
regret to report that one of the men of my escort, Private Bradley, 
company F, second dragoons, was drowned. 
We had no material with which to build a suitable boat, but by 
using an India-rubber blanket, and a piece of lodge skin, succeeded in 
getting one twelve feet long and three feet beam; by the aid of this 
all our outfit was gotten across after a detention of five days. 
Leaving Snake river we crossed the Teton range of mountains · 
through the snow, and descended to "Pierre's Hole," and thence to 
Henry's fork of the Columbia; thence up that stream to its source in 
Henry's lake. From Henry's lake we recrossed the Rocky Mountain 
range to Madison river, (the middle one of the three forks of the Mis-
souri,) through a pass which I have ealled the "Low Pass.'' The . 
approaches to it are so gradyal as to be scarcely perceptible, the alti-
tude of the summit being at least 1,500 feet below that of the South 
Pass. 
Passing down Madison river, I reached the "three forks" of the 
Missouri, June 29, and was joined by Lieutenant Maynadier, July 2. 
I found that he had had difficulties to contend with as well as myself, 
having had to boat several streams, and having lost, in one of the 
branches of the Big Horn, an ambulance containing most of his instru-
ments, and some of his notes, but was so fortunate as to have saved 
enough to give a map of his route. 
It is a source of deep regret to me that the detentions we bad met 
with up to this point, rendered it entirely impracticable for me to go 
or send in to the British Possessions to make observations on the total 
eclipse of July 18. The distance was over 400 miles, and it could not 
have been accomplished with our animals, in the condition they then 
were. 
Having spent the 4th of July together, we separated again on the 
5th, feeling that we were turning our faces homeward. Lieutenant 
Maynadier going by way of the Gallatin river to the Yellow Stone, 
and thence to the Missouri. My own party passing on the east side of 
the Missouri, through the Belt mountains, and by the Great Falls, to 
Fort Benton. 
At Fort Benton I again divided my party, and giving Lieutenant 
John Mullins, second dragoons, who commanded the escort, the com-
mand of one portion, directed him to make an examination of the 
country between the Yellow Stone and Missouri, keeping as near the 
dividing ridge between them as possible. With my own division I 
descended the Missoru·i in a 1\tiackinac boat to Fort Union, near the 
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mouth of the Yellow Stone, taking the requisite notes and observations 
for . the purpose of projecting it. 
The party was again united at Fort Union, August 12. At this 
point I gave I .. ieutenant Maynadier charge of the river survey, direct-
ing him to continue his sketches to the mouth of the Niobrara, where 
he would unite with the land office surveys. 
Resuming my journey by land, I was desirous of going directly from 
the mouth of the Yellow Stone to Fort Pierre, but owing to recent 
depredations of Sioux Indians, I found it impossible to procure a guide, 
and I did not think it safe to venture into the country without one. I 
therefore passed on the north side of the river to Fort Berthold; here 
again I tried to get a guide, but fear of the Indians was so great that 
no offer I could make · could tempt either white rnan or Indian to 
accompany us. 
Crossing the Missouri at Fort Berthold, and coming in site of the 
river at Fort Clarke, we passed thence directly south to the Sheyenne, 
and thence to Fort Pierre without trouble or difficulty of any kind, 
and without having seen an Indian. 
Still keepin~ on the west side of the river, the next point that we 
saw was Fort Randall, and from that point we passed by way of the 
mouth of the Niobrara and the valley of the Elk Horn, to this place. 
From the foregoing sketch of the routes passed over, it will be seen, 
that though I have not been able to accomplish all that was desired, yet 
that enough has been done to give a general knowledge of the whole 
of the extensive field that was assigned to me, to be explored. Since 
leaving Fort Pierre, the different divisions of the party have traveled 
by land in the aggregate, nearly five thousand miles, almost all of 
which has been over routes heretofore entirely unknown. In addition 
to this, nearly three thousand miles have been traveled in boats. 
Careful topographical notes have been take!,l over all the routes, and 
the whole distance, with the exception of from Snake river, by way of 
Fort Benton to Fort Union, measured by the odometer. 
Hourly meteorological observations have been made during the clay 
time, when the party was not moving. Barometrical observations 
have been made to give profiles of all the lines of travel. Frequent 
almost nightly astronomical observations have been made by both 
Lieutenant Maynadier's party and myself. The geology of the coun-
try has been carefully studied, and large collections in the natural 
history and botanical departments obtained. 
To develop the full results of the expedition will require time and 
labor. As soo11 as I shall have disbanded my party, and disposed of 
the public property belonging to it, I shall, in compliance with my 
instructions, repair to Washington for the purpose of bringing up my 
work, and will report to you in person. 
Very respectfully, 
. W. F. RAYNOLDS, 
Captain Topographical Engineers. 
Captain A. A. HuMPHREYS, Topl. Eng's., 
In charge Office Explorations and Surveys. 
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MILITARY RoAD EXPEDITION, 
Camp at Fort Walla-1Yalla, W. T., 
October 12, 1860. 
SIR: I have the honor to report the arrival of my expedition at this 
point on the 8th instant, and at the same time lay before the depart-
ment a general summary of my operations since leaving Fort Benton. 
My report to the department of August 3, gave an account of my work 
to that date. Having completed all the details of my reorganization 
at Fort Benton, and having turned over to Major Blake all the trans-
portation that was available for his purposes, and having seen that the 
party to descend the Missouri were properly provided for their trip, I 
left Fort Benton on my return to Fort Walla-Walla on the 5th day of 
August to carry out, as fi:tr as practicable, the instructions of the 
department of June 3. 
As I informed the department from Fort Benton, the permanent 
location of the wagon road between Fort Benton and Sun river would 
be via the Zeton river on account of the advantages of wood and water; 
but the increase of distance can be saved during the summer and autumn 
months by taking the route of the Missouri river and lake. As Major 
Blake decided to take the latter route, I put my train in motion over 
it in his advance, with a view of gaining time to repair the road and 
do such other work as was needed for his movement. 
The Coulee route, referred to in my former report, can be improved 
by work, and will yet make a good road by beading certain coulees 
and ravines, and working a new descent to the :Missouri river, throwing 
the camping ground about three miles above the present point, known 
as the Big Coulee. We came by the Conlee route, and on the morning 
of the 5th of August moved over a very excellent prairie road to the 
lake, distant thirty-five miles from Fort Benton. Fuel has to be 
carried to this point. Water is good and sufficiently abundant for all 
purposes. During the spring and winter seasons the ground around 
the lake is wet and boggy. On the 7th we reached Sun river; no work 
required, and at night encamped on its right bank at the Blackfoot 
agency farm. Distant from Fort Benton fifty-nine miles. 
Here we tarried on the 8th to fit up trains, &c., and moved forward 
on the morning of the 9th, camping at Bird-tail rock; distance, seven-
teen miles. The repairs of grading dry gulches, throwing out loose 
stones, &c., occupied the working parties during the march. 
It had been represented to me that a better route to the Sun river 
might be found by taking a direct line from Bird-tail rock to the Black-
foot Mission, crossing Sun river at the latter point. On this day I 
examined this line by going up Sun river ten miles to the Mission, and 
thence over the line to the Bird-tail rock. I found the ground rough 
and broken, involving many and severe changes of grade, and the line 
not to compare with the one selected as the route of location. 
On the morning of the lOth of August, moved sixteen miles to the 
Dearborn river. Total, ninety-two from Fort Benton. The work 
consisted in grading dry gulches and ravines. The ground is generally 
· rollingJ with few changes of grade, and road good. No wood between 
Bird-tail rock and Dearborn river. There is an abundance of water on 
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Beaver creek, seven miles east of Dearborn river. This is a running 
stream at high water, and has a gravelly bottom. Water in pools at 
this season of the year. The country here becomes rolling and broken 
in all directions. The Dearborn river itself flows through a deep gulch 
in the prairie, and below where we crossed it enters a rocky canon, and 
in eight or ten miles more empties into the Missouri. Cottonwood 
timber is abundant on the Dearborn, and the soil along its bottom is 
good. 
August 11.-Left the Dearborn, and gained in three quarters of a 
mile the high rolling prairie ground. The work consisted in grading 
dry ravines and gulches. Road generally good, involving changes of 
grade, but none so difficult as to require doubling teams. Camped on 
the Small Prickly Pear creek; distance 108 miles from Fort Benton. 
August 12.-~fovecl up valley of Small Prickly Pear creek, making 
eighteen crossings of the same. These might be avoided by work in 
excavation, partly in rock, for a distance of three miles. Some of the 
crossings can be bridged. Pine and cotton wood at hand. It will, 
however, be cheaper another season to work the road, so as to avoid 
the creek crossings. It is difficult to say how much time this will in-
volve, probably not more than five clays' work, of forty men, for though 
the rock is decomposed on the surface, it is hard and solid in the interior, 
and might require the slow and tedious process of blasting. It would 
be best at any cost to work the high-water line. 
On the night of the 12th encamped at the foot of the Medicine Rock 
mountain, where it was necessary to remain on the 13th to do some 
additional work over the mountain. 
I was so unwell at this point, being obliged to be carried in a wagon, 
that the supervision of the work of repair devolved upon Mr. W. W. 
Johnson. The work here consisted in improving the grade up the 
mountain, which is steep, and m\lst be changed another season, even 
at great cost. After gaining the steep ascent, the road is good until 
the descent to the Small Prickly Pear creek is made, when the road is 
again steep. In order to make the final descent of the most western 
spur of the mountain much work in grading was here done both on 
the 13th and on the 14th, when we made the passage of the mountain, 
and encamped at its western base on the Small Prickly Pear creek. 
Morning of 15th August, moved for one mile and a half up a low 
bottom, and with a good road, over rolling ground; in two miles more 
reached Soft Bed creek; in two miles more crossed Willow creek, and 
at the end of twelve miles reached Silver creek, where we encamped. 
The bed of the creek being miry, we constructed a bridge thirty-five 
feet long and fifteen wide. Graded the banks of ravines and dry gulches 
during the march. 
On the 16th August moved over rolling prairie, crossed Fir creek 
in four miles, and thence to the Large Prickly Pear creek, which we 
reached in two and a half miles more; here we made a new crossing, 
and, after following up its valley bottom for a mile, re-crossed; and 
taking rolling side hills, along which the road is cut for two miles in 
light earth excavation, followed up the creek to its head, and in a mile 
and a half more reached the summit of the divide of the Rocky Mount-
ains. Descended and encamped at its western base, two miles from / 
158 REPORT OF THE 
the summit. Placed mile post-149 to Benton, 469 to Walla-vValla-
on the summit. At another season it would be well to avoid both 
crossings of the Prickly Pear creek by side bill excavations, which will 
occupy twenty-five men two or three days. The ascent and descent of 
the Rocky Mountain divide are good, and do not require double teaming. 
We performed some additional work along the bead waters of the 
Large Prickly Pear creek and Little Blackfoot, and avoided some six 
crossings of the latter. The road was stony in places, and very 
sidling. To place this portion of the road in good order occupied the 
whole of the 17th, and on the 18th of August we moved down the 
valley of the north fork of the Little Blackfoot, threw a bridge thirty 
feet long fifteen feet wide over a slough of the stream, and then 
continued down its valley, grading a few points which were neglected 
when we first passed over it. In six and three quarter miles reached 
the Little Blackfoot proper. Crossed this stream three times in the 
next four miles, the road being over level prairie bottoms. We then 
left the Little Blackfoot, and, traveling over easily rolling prairie, 
camped on Livingston' s creek; made 18.9 miles. 
Sunday, Aug'u,st 19.- Left Livingston's creek and in a half mile 
gained high rolling prairie ground. Passed a good camp ground 
two miles west of Livingston's creek, and in a mile and a half more 
reached the summit of the rolling prairie and beginning of descent to 
the Deer Lodge valley. Descended 1,500 feet in the next four miles, 
when we reached the prairie bottom. Crossed the Deer Lodge creek, 
four miles above the mouth of the Ijittle Blackfoot, and encamped. 
Light grading where the ground was sidling occupied the working 
party during the march. This crossing is ninety feet wide, with good 
banks and gravel bottom. Cottonwood timber lines the banks of the 
stream, there _ being no pine within five miles. The land of this 
valley is excellent; wheat and vegethbles grow well. A small settle-
ment is already made, and we can look forward to a dense population 
in this valley at an early day. Having sent a party in advance, on the 
18th, to explore a new line hence to Benetzi's creek to avoid the cross-
ings of the Little Blackfoot and the Hell's Gate rivers, I determined 
to take this line. Leaving the Deer Lodge on the 20th_. we mmred up 
the level valley of a small creek for 3. 3 miles, when we ascended over 
rolling hills, crossed a ridge about 400 feet high, and in 3. 7 miles 
further reached Rock creek, the only work being in grading a few 
gullies which were too steep for the passage of wagons. The valley 
and bottom of this stream are strewn with boulders, the worst of 
which were removed for the road. It would be well to bridge this 
creek, which is thirty feet wide; good rock for abutments is at hand, 
and timber sufficient for purposes of construction. 
After leaving this creek we proceeded over rolling prairie, crossing 
a ridge about 250 feet in height, and in a mile and a half crossed the 
valley of a small creek, which affords a beautiful camp ground and an 
excellent place for stock. Crossed this creek and, still following easy 
coulees and gently rolling ground, with but little or no work, reached 
Benetzi' s creek at our old camp ground of 12th July. The soil is of 
good quality throughout: and many fine farm sites exist all along the 
valleys of the streams, while the hills afford excellent ranges for stock. 
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On Benetzi's creek building timber is found on the hills about three 
miles distant, and fuel on the borders of the stream. This line, via 
Rock creek to the Deer's Lodge, involves more changes of grade than 
that via the Little Blackfoot, but is best for the permanent location of 
the road, avoiding as it does the frequent crossings of the Little Black-
foot and Hell Gate rivers. Distance to-day fifteen and a half miles. 
Left Benetzi's creek on the 21st August, and in a half mile reached 
the Hell's Gate valley proper. We passed rapidly down the valley 
over level ground, crossed Flint creek, and camped on a small tribu-
tary of the Hell's Gate, after having made twenty-two miles. The 
work of repairs on this portion was very light. 
A'ltgust 22.-Continued down the valley of the Hell's Gate, stop-
ping for a few minutes at a small creek near the 400 mile post to fix 
the crossings, hence the road is good to what is termed the "four 
crossing spur," where much work was done while we were here in 
July last. Here the road is good and permanent. At the west base 
of this the first crossing of the Hell Gate is made, which cannot be 
avoided. The ford, which is now good, is not practicable before the 
beginning of July. The banks are four feet high, and firm for bridg-
ing. The structure will be 100 feet long, with a small bridge of 
thirty feet across a slough. Six ribs will be required; good timber is 
at hand. The second crossing is a quarter of a mile below, and re-
quired a few minutes' work to improve it. I examined the side hills, 
with a view of making a high water road, dividing this and the next 
crossing. It will require 5,000 feet of heavy grading, part in rock 
and 130 feet of corduroying, to avoid marshy ground. This line, in 
passing westward, would descend for fifty yards, then take side hills 
for 500 feet to gain high ground, then follows an Indian trail over 
sidling ground to the head of a ravine till making the :final descent 
into the valley. The total length of grading will be 4, 000 feet, trans-
verse slope 35°, and probably will require thirty feet of corduroying, 
the material for which is at hand. 
The line then would follow down the level bottom to the sixth and 
seventh crossings. The fords here are good, and can be avoided by 
5,000 feet of heavy grading, part in rock. 
It is a question whether to take the side hill grading or bridge these 
two crossings, there being a point where the line may not be perma-
nent after the grading is done. This will require especial examination. 
Made eighteen miles, and camped at the seventh crossing of the 
Hell Gate. 
Moved forward on the 23d, and in three fourths of a mile reached 
the Beaver Dam butte. Here we worked an hour widening the por-
tion of the road already graded; thence line passes for three and one 
half miles over a level flat to the eighth crossing, with slight grading 
at points. To avoid the eighth and ninth crossings will involve heavy 
work. The trail follows for two miles over steep side hills, and in my 
judgment will be practicable only at excessive cost. At many points 
it passes over bed rock, and for long stretches continues over very dif-
ficult ground. I examined it in person, and also the crossings of the 
Hell Gate. Eighth crossing would require a bridge of 100 feet over 
the main stream, and a short bridge of forty feet over a slough, with 
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probably some slight corduroying over a bottom now dry but wet in 
the spring. From the eighth crossing, the road follows good ground 
till it reaches the South fork of the Hell Gate. Here it passes over 
water worn stones, and crosses the South fork in two branches. Above 
the forks a span of seventy-five feet can be had with good banks; rock 
for ballasting, and timber convenient. The road thence for one fourth 
of a mile passes over good ground till reaching the next crossing. The 
ford is at a gravelly island, where the stream is divided into two 
branches of 130 feet each. A bridge here of 200 feet in length will be 
required, with heavy crib work. Good banks can be had, and all ma-
terial is convenient. The road then reaches mile post 378, and for 
eight miles continues mostly through open pine timber, giving a good, 
firm, broad road. It crosses two small creeks with gravelly bottoms 
when it reaches the tenth crossing. Here graded forty feet from a 
higher to a lower plateau. 
Both the tenth and eleventh crossings are bad during the freshet. 
The high water trail continues for one fourth of a mile on the level 
flat, and then takes the side hills, which it follows for two and one 
fourth miles over very difficult ground, following the curves and reen-
terings of the spurs, which in many places are rocky. 
It will be best to do this grading. The bridge crossings are de-
cidedly objectionable. The water is deep and swift, and a constant 
changing of channel takes place. These are the last crossings of the 
Hell Gate. Thence for five miles the road is good to the Big Black-
foot. This stream, although fordable at low water, is difficult during 
the freshet. A bridge site can be had 150 feet above the crossing. 
The bridge will be 125 feet long, and will require heavy crib work, 
well ballasted, to withstand the swift current in spring. The banks 
are very favorable, and all material is convenient. 
From this crossing to Camp Humphreys, twenty-five miles, the road 
is good, being on a level prairie, with only a few miles of gently rolling 
ground intervening. 
Remained at Camp Humphreys till the morning of the 27th reor-
ganizing the train, &c., when we moved down the valley of the Bitter 
Root river to the Sha-o-tay creek. Here we changed the location of 
the road, to avoid the detour made in passing up this spring. Graded 
steep side hill, which occupied the party of fifty men two thirds of the 
day, saving a distance of a mile and a half. Next season a bridge of 
forty feet in length, with thirty feet of roading on one side and forty 
feet on the other, should be built, so as to make this the permanent 
line. 
On the 28th, camp was sent forward to the "Rocky Point" region; 
completed the grading, &c., of the Sha-o-tay, and then proceeded on to 
camp. The bridge across the slough, built this spring was in good 
order, and the road dry. The road through the "Rocky Points" at 
the eastern side of which we emerged, is very difficult, and will require 
much additional work to be delivered in good order. 
There is one steep ascent of 150 feet, which it might be advantageous 
to avoid by building a bridge 200 feet in length, with heavy trestle 
work from forty-five to fifty feet in height. Fifteen cubic yards of 
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blasting will be required, and the structure will have to be well secured 
to be permanent. 
Augwst 29.-Moved the train through the "Rocky Points,'' and made 
the passage of the "Big mountain," encamping at its western base. 
On the next day moved to the forks of the Neunste creek. Here two 
bridges, one thirty-five feet, and the other forty feet in length, were 
constructed. The soil of the valley is excellent, pine and cottonwood 
timber are abundant, and the climate .in winter is mild. This would 
be an excellent point for farms on the main line of travel. 
Aw;~tst 31.-Moved over "Brown's cut-off," repaired and improved 
the road, and in two miles reached the " Bitter Point Tiyer." A 
month's work of fifty men would here save at least two miles distance 
by keeping the line along the river. This involved too much work for 
our party to commence a~ this season. , 
At present double teaming is necessary in crossing "Brown's cut-
off." At the commencement of "Brown' s cut-off," we found the rock 
that had been left this spring blasted, and the road improved, but still 
steep. The line might with advantage be thrown above to avoid 
heavy grades. Road thence, for a mile, is good. Here we reach a 
small creek; three days' additional work of thirty men will be re-
quired to make the road good. Hence, for a mile, passes through open 
timber to another creek, where half a day's work of thirty men will 
materially improve and shorten the line. Camped at "Brown's prai"' 
rie," 322 miles to Fort Benton, 296 to Fort Walla-Walla. 
September 1.-Moved in a heavy rain storm down to Bitter Root; 
work consisting in throwing out rock, making slight changes of loca-
tion and light grading at descents from plateaus, at ravines, &c. 
Grades are good until reaching the "Ten Mile point," where the road 
will be improved by heavy side-hill grading. Made camp at Seven 
Mile prairie. From this point to ''Hell's Ga,te," with the changes. 
referred to, occupying the work of forty men for six weeks, the road 
will at all times be in good condition, needing only the slightest. 
repairs incident upon all roads. .. 
September 2.-Sunday. Having finished the grading of a rocky 
spur, moved down the "Bitter Root," and in a mile and a half' 
changed the location of a steep plateau, carried the line on a saddle, 
cut out considerable timber, and done some 500 yards of light grading·. 
The line has been carried over the rolling hills, giving quite a rugged 
and difficult line; but, by passing along the foot slopes of the ridges~ 
quite a good road was had. Did not reach camp till 4, p. m. Party 
moved forward, crossed the ferry, and camped on the left bank. The 
mile post here is marked 273~. The descent from the plateau to the 
water's edge was gradual and improved. The river is now fordable 
four miles below the ferry; but, as the ford is over a great ridge 
extending across the river, it may be difficult for teams to use it. It 
would always be best to ferry the stream. The rope is not yet stretched 
across, but a good site for the same can be had. From the Bitter Root, 
cros"ing to Hell's Gate, throughout the line, there is an abundance of 
wootl, water, and grass, and good camp grounds. : 
September 3.-Left the Bitter Root ferry, and, with sixteen ax-men · 
VoL. n--11 
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and one fourth with picks and shovels, began work in the timber of 
the Bitter Root mountains. For three and a half miles work consisted 
in trimming stumps and throwing out loose rocks; at the end of this 
distance found the road muddy and bad, requiring a widening bridge 
of thirty feet, which was built. From this point for two miles the 
1·oacl is good, whence, to the foot of the mountain towards Cantonment 
Jordan, the stumps require trimming, which will take a day's work of 
thirty men. Road over the mountains requires double teaming. It 
was not worked as located and marked out originally, and needs 
changing to improve grades. This, with work in other places, will 
occupy thirty men a week. It will be seen, from the foregoing, that 
the work was pushed on westward of the Bitter Root crossing, at 
which point the instructions of the department contemplated the con-
struction of a bridge. rrhis, as I informed the department in August 
last, is a work inYolving more time and labor than ·could possibly be 
put upon it at this season; and my own judgment is that, even when 
constructed, the advantages of it will not nounterbalance the contin-
gencies and accidents to which it must be subjected from freshets, fires, 
and Indian depredations. The span is 440 feet; the mean depth of 
water at the bridge site is five feet; tlte rise of the river is eleven feet, 
and no settlers within sixty miles. It would be safe to say that the 
cost will be not far from $20,000, or one fifth of our last appropria-
tion. A ferry bas already been established at this crossing, which 
acted admirably for the passage of both Major Blake's train and our 
own. I have a large cable to stretch across the river during the next 
season, which will render the crossing easy and rapid, and which, 
under the peculiar condition of things in this country, will meet all 
the wants of travel. This will enable the means that might be ex-
pended upon this bridge to be· devoted to other sections of the line 
whose work is much more imperative. 
Still continuing the work through the Bitter Root mountains, we 
crossed a stream forty feet wide, on the morning of the 4th of September, 
which will require a bridge another season. Thence the road for two 
miles is good, following a plateau; slight repairs, such as trimming 
stumps, removing fallen timber, &c., was done. At the end of the 
distance the road rises to a higher plateau, at which point the road is 
miry at high water. This will, in a measure, be avoided by hugging 
the spurs closely and grading into the side hills. rrhence to the can-
tonment the line is good, with slight repairs of knolls and trimming 
stumps. 
From the cantonment to the first crossing of the St. Regis Borgia, 
the line follows good firm ground, passing over easy plateaus through 
small timber. Upon a detailed examination, I found that the first and 
second crossings could be avoided by throwing the line nearer the foot 
slopes of the mountains on the left bank, following high plateaus, 
bridging two streams thirty feet each, and cutting through timber for 
one mile, which brings us to the third and fourth crossings, which are 
very good fords at low water, but impregnable in high water. These 
two crossings will be avoided by a week's work of thirty men in side 
hill excavation, partly in rock. Road thence to next or fifth and 
sixth crossings, distance three miles, is good. Slight repairs were 
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. needed in the way of trimming stumps, removing fallen trees, and 
,grading at a k w points, the line being over plateaus covered with 
small open timber. To avoid the fifth and sixth crossings will require 
severe work in solid limestone rock for 400 feet, or bridges of 100 feet 
each. The excavation would he preferable. From this point to the 
seventh cros~ing (two miles) the ground is generally good, with the 
exception of two or three small pieces of muddy ground, which will 
require corduroying for say fifty feet ea:;h. 
rrhis brings us to the 253-mile post. The six crossings referred to 
are the widest an~ most difficult on the St. Regis Borgia river, and by 
.all means should be avoided by side excavation in preference to bridg-
ing. Through this section the grass is good on the small prairies and 
in the open timber, particularly on the first, second, fifth, and seventh 
crossings, and also on the side slopes of the mountains. The soil is 
gravelly. 
September 5.-Continued the march, and worked the banks of the 
.stream at the crossings, removed fallen timber, &c. The seventh and 
eighth crossings will be avoided by SUO feet of heavy side-hill grading, 
slope 40°; perhaps some of this may be in rock. From the eighth to 
ninth crossing is 300 yards, and 400 yards more to the tenth. The 
ninth and tenth crossings may be avoided by 600 feet of side-hill grad-· 
ing, of the same character as previously noted. 
From the tenth crossing the road is good for 150 yards, when it rises 
to a plateau, which it follows for 400 yards, when it descends to the 
eleventh crossing, with grading, which must be bridged. The span 
is 110 feet, and the banks are good. Continued for one third mile, 
and made the twelfth crossing. The bridge here would be 100 feet 
long; the left bank is sufficiently good; the right bank will require an 
abutment. The general rise of the water at all these crossings is be-
tween three and four feet. Line thence for 80 yards passes through a wil-
low thicket, which needs to he corduroyed. In a few hundred yards made 
thirteenth crossing, which will require a bridge of 110 feet; the banks 
are good. Thence for one half mile continued on right bank; road 
good; did much work of clearing, trimming stumps, and grading; 
made only 2! miles, and did not quite complete the road up to camp; 
built two small bridges, and bad the road completed up to this point, 
the 250!-mile post, on the morning of the 6th. 
This section of the road last year was worked under the marked dis-
advantage of snow and frozen ground. The fourteenth crossing needs 
a bridge of 150 feet, in two spans of 65 feet each. The line between 
the crossings is generally good, but a few slight cuanges of location 
may improve it. Thus, though frequent crossings of the streams are 
.now made, only four bridges will be required; when this and the side-
bill work is done, 20 miles of the road west of the Bitter Root river 
will be in excellent condition. 
September 6.-Moved forward, and in three fourths of a mile made 
the seventeenth crossing, which is 120 feet wide; the banks are good; 
bridge required. Road thence in 300 yards makes the eighteenth 
crossing, which will require a bridge of 110 feet. Road follows left 
bank for 300 yards, and makes the nineteenth crossing; banks are 
good; a bridge here of 110 feet cannot be avoided. In 150 yards, road 
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reaches a large branch, which it crosses just above its mouth, and then 
makes the twentieth crossing, which will require a bridge of 95 feet 
span. Graded side hills for 100 feet, and in a quarter of a mile made 
the twenty-second crossing. The ground here needs to be examined 
in much detail to determine the amount of excavation required to avoid 
the upper crm;sings. Twelve crossings may be avoided by heavy side-
hill grading, and 24 bridges. 
Encamped at the thirty-sixth crossing, on the right bank, and 
marked mile post 244. This point is what is known as the Five Mile 
prairie. 
Moved on the morning of the 7th, and in 600 feet made the thirty-
seventh crossing~ and in a half mile more reached the thirty-eighth,. 
which was altered; the road is good. From here to the next crossing 
is a half mile; good bridge sites at both points; spans 80 feet each. 
Continued on the left bank for a half mile, and reached a difficult 
point, where we were obliged to build a corduroy bridge of 60 feet 
over marshy ground, and reached, in a quarter of a mile further, sev-
eral crossings, where the stream crosses and recrosses the valley, neat" 
the foot of the mountain. These are all difficult, and will be avoided 
another season by either heavy grading) part in rock, or by a long, 
heavy bridge_, in order to gain a high plateau. The road next makes 
the second crossing from the foot of the mountain, after which it con-
tinues for 3 miles over high plateaus. Another season's grading will 
be needed, and the stumps will have to be retrimmed. Reached east-
ern base of the Cceur d'Alene mountains, ancl made the passage with 
one upset; road generally good. 
On the western descent of the mountain some springs have broken 
out into the road, rendering it miry. The location will be improved 
by throwing the line some fifty feet to the north, into the side hill, 
making a good dry road. \lV e found but few land slips on the road 
where it was graded along the mountain side last season. It will need 
repairing another season. The plateau at the foot of the divide and 
the road generally on this side of the mountain needs working. The 
second curve of the road along the mountain side needs changing; and 
a general overhauling of this whole line should be made before the 
line can be considered as completed for travel. 
We worked twelve continuous hours without even a lunch, and 
camped at night on the second small creek from the foot of the divide. 
September 8. Started at an early hour; and in 300 yards reached a 
large creek coming from the north; changed the crossing here; and 
in a quarter of a mile more reached a point where the river had 
broken through its banks, and taken the road bed for its channel. 
Fifty yards of heavy side-hill grading will avoid this point, say two 
days' work of fifty men. The line for a quarter of a mile beyond this 
point is sidling and will require grading another season; thence to 
Long prairie ~he road is good; stumps will require trimming. The 
question had been with us at one time whether to take the road via. 
Johnson's cut-off, so as to avoid all the upper crossings of the Cceui· 
d'Alene, or bridge t4ese crossings. I made especial examination of 
both routes, and found the bridge work, if made strong and secure, 
would be by far the best, giving an easy and nearly level road. 
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Road for half a mile from Long prairie passes over good ground, 
through dense, but not large, timber, to the first crossing, which will 
require a l>ridge of twenty-five feet span. The banks are good; timber 
at hand. In 100 yards made next crossing, which will need a bridge 
of thirty feet span; the banks are low. In 100 yards made third 
crossing; bridge required of thirty feet. Banks are four feet and two 
and a half feet high, respectively. In 200 yards reached fourth cross-
ing; bridge thirty-five feet span. Timber here is not very convenient; 
good rock for ballasting. One hundred yards to the fifth crossing; 
bridge required of thirty feet; banks are good; rocks at hand. In 
100 yards made sixth crossing; thirty-five feet span; good timber and 
rock conveujent. The seventh crossing was bridged last season; the 
structure is in good order. In 200 yards made eighth crossing; bridge 
of twenty-five feet required; and in 100 yards more made the ninth. 
These two might be avoided by side-hill work; if not, will require a bridge 
of forty feet across the latter; banks are good. In 200 yards, through 
cedar timber, made tenth crossing; bridge of thirty-five feet required; 
banks are good. One hundred yards further made eleventh crossing; 
bridge needed of thirty feet span. Eighty yards hence to twelfth 
crossing; which will need a bridge of thirty feet; banks good; rock 
convenient for ballasting. This brings us to Johnson's cut-off, where 
we encamped. Marked mile post 229. The road between the cross-
ings above noted is good, and needs but the trimming of stumps and 
repairs at mud holes to be at all times good. Excellent grazing is to 
be had on the side hills and up the ravine at this point, which expands 
into a basin some 300 yards in diameter and a half mile in length, 
inclosed by mountains from 1,500 to 3,000 feet in height. This would 
be a good point for trains to encamp, and recruit stock, if necessary. 
Animals can also be driven by the trail over the hills to this place 
from Long Prairie, which is only a mile distant from the head of 
Johnson's cut-off. 
Morning of the 9th repaired a bridge over a slough at the thirteenth 
crossing, eighty feet in length. This is the quicksand crossing referred 
to in previous reports. This crossing will require a bridge of forty 
feet in length. The banks are not high. The road from Johnson's 
cut-off to the forks of the Creur d'Alene river (five miles) involves 
fourteen crossings of the stream. The work of another season in this 
distance will be repairs of corduroying and mud holes, in addition to 
the bridging, which, in detail, are as follows: The fourteenth and 
fifteenth crossings are bad, requiring bridges of thirty feet each, with 
thirty feet of additional corduroying. The sixteenth crossing will 
require a bridge of fifty feet span diagonally acrpss the stream. Tim-
ber which has been killed by fire is at hand for the purposes of con-
struction; rock also for ballasting. Seventeenth crossing, bridge 
twenty-five feet long; banks good. Eighteenth crossing, bridge thirty 
feet. Nineteenth crossing, bridge thirty-five feet. Twentieth cross-
ing, at clump of large cedars on the right bank, span thirty feet; cedar 
timber for structure. Here a change of location from a lower to a 
higher plateau will be needed. The twenty-first and twenty-second 
crossings might be avoided by heavy excavation 200 yards in length; 
but as nearly all the side hills have a slope of from thirty to forty 
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degrees, and show out croping rock, it will not be found always prac-
ticable to take the line by them ; hence the absolute necessity of bridg-
ing all the crossings, with the few exception3 noted. The twenty-third 
crossing has a span of thirty feet, and needs corduroying on both 
l•anks. The twenty-fourth crossing needs a bridge of thirty feet. 
Here we enter large cedars, where the bottoms are wet and will need 
repairing at all times. Twenty-fifth crossing has a span of thirty feet. 
Twenty-sixth crossing, bridge of thirty feet. Here examination is: 
required to avoid a cedar swamp and muddy ground. Twenty-seyenth 
crossing has low banks, which can be spanned by a thirty-foot bridge. 
Timber is not convenient, unless cedar is used. Twenty-eighth 
crossing, thirty-foot bridge; banks good; timber conYenient. From 
the forks of the river, at the two hundred and twenty-fourth mile post, 
to Mud prairie, fifteen miles, the work of another season will consist 
in bridging streams, removing such timber as may fall during tlte 
winter and spring, and repairing muddy places. We moved, Septem-
ber 10, to within four miles of Mud prairie, doing much work in 
repairing and grading the banks at the crossings. The road was, -
however, in generally good order, except at a point of side hiU within 
one mile of Mud prairie; to which latter point we moved on the 
morning of the 11th. As the road here was considerably out of repair,. 
I deemed it best to remain over in camp at the .Mud prairie, on the 12th, 
to repair it. 
Taking up the line at Mml prairie, and going eastward to mile post 
224, at the forks of the Creur d' .Alene river, the line and bridging are 
as follows: In one mile reach the second crossing of the river above 
the mission, which will recruire an eighty feet bridge. From 100 to 
300 feet of corduroying may also be necessary. Thence for three miles 
pass over good ground through timber of medium growth, and reach 
the third crossing, where work, to be hereafter refened to, was done, 
and which involves a bridge of ninety feet in length. In 200 yards 
more reach the fourth crossing, which will require a bridge of fifty 
feet span. Road needs repairing, boles to be filled up; changed the 
site of the abutments on the left bank; rise of water here is about 
three feet. Left bank here is three feet aboye water level, right bank 
two and a half feet. Ballasting rock is not convenient unless gravel 
is used from a bar close by. In one quarter of a mile the fifth cross-
ing is reached; span fifty feet. Right bank is four feet high, left 
bank from two and a half to three and a half feet. The road on the 
left bank will have to be changed somewhat to suit the bridge cross-
ing. Ground is low and flat, and corduroying may be necessary. 
Sixth crossing has good hanks; span is forty-five feet; gravel is con-
venient for ballasting. Seventh crossing has low banks ; fifty feet 
span required; cedar timber is abundant of large size. Eighth cross-
ing will need a bridge of eighty feet; a center crib will be necessary. 
The left bank is low and marshy for thirty feet; the right bank is 
high. This crossing should be avoided if possible. I examined the 
ground in person, but found that the line would pass through cedar 
swamps) and is almost impracticable. Ninth crossing will involve a 
bridge of fifty feet; right bank is four feet, and left bank two and a 
half feet above water level; cedar and pine for bridge. The ground 
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was also examined with a view of avoiding the tenth crossing, but/, 
found the work impracticable except at great cost. A bridge of fifty 
feet will be required here. The right bank is four feet high, left bank . 
two feet. Eleventh crossing will require a bridge of fifty feet, with 
fifty feet of corduroying on the left bank; a small creek before reaching , 
the tenth crossing will have to be bridged also. In a half mile more), 
a branch from the south is reached; span is ninety feet, with inter-·· 
mediate supports required. Twelfth crossing will require a span oC 
:fifty feet, left bank four feet, right bank two and a half feet high,.. 
rise of water three feet. Between the south branch and twelfth cross-
ings, 100 feet of corduroying will be necessary. Thirteenth crossing 
has two branches, which require bridges of :fifty feet Each, main banks 
three feet high, intermediate banks one and a half feet high. From 
the thirteenth to the fourteenth crossing, a distance of four miles, the 
road is excellent, passing through small prairie openings and medium 
timber; but few repairs will ever be required at this point. Fourteenth 
crossing will require a bridge of fifty feet, left bank three and a half 
feet high, and right bank two and a half feet high, rise of water two 
feet; good timber on right bank. In one mile more the fifteenth 
crossing is made, forty teet wide, banks good. Sixteenth crossing 
will require a bridge of forty feet span ; right bank is five feet high, 
left bank two and a half feet high. The road between the fifteenth 
and sixteenth crossings will need corduroying in places another sea-
son. Here we enter another section of cedar bottoms, which is wet 
and miry in the spring and summer. ]);Inch additional work will be 
here needed to make the road what it should be. From this point 
onward I examined the side hills on the right bank, with the view of 
avoiding the first crossing of the north fork, and the several small 
branches into which the stream divides itself about the point of junc-
tion with the south fork, and which are bad and difficult during the 
spring. I found the spurs rocky and precipitous, indeed rendering 
the exploration so difficult, that I had to wade down the bed of the 
stream in order to get along at all. It is out of the question to take 
these side hills as the line of location, except at greater cost than we 
would feel warranted in expending upon this. section of the line. The 
crossings, both of the main branch and the smallel' ones into which it 
divides itself, will have to be bridged, and the ground corduroyed 
wherever required. This done the line will be good; at present it 
forms one of the most difficult sections of the line. rrhe bridges across 
the three small branches will be twenty-five, thirty, and forty feet 
each respectively. The south fork will require a bridge of thirty 
feet, (at mile post 224, 394 ;) a half mile above is the first crossing of 
the north fork where a bridge of seventy feet will be required. 'rhe 
banks at these streams are low; timber as usual is abundant; no rock 
will be required for ballasting; 'rise of water is about two feet. 
Thus it will be seen, therefore, that the principal work both along 
the St. Regis Borgia and Creur d'Alene rivers will be in bridging· 
the streams, and the natural repairs incident upon the first opening 
of any road. This indeed forms the principal difficulty upon the 
whole line. Special study was given to this line along these rivers, 
and the foregoing forms about as approximate an estimate of the true 
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amount of work as we could gather. As this will be again referred 
t.o in a report of estimates of labor, &c., to be done next season, I will 
pass on and resume the itinarery of operations on our route from Fort 
Benton. · 
However, before leaving this subject, I would remark that it is 
exceedingly difficult to determine the rise of water in these two 
streams, except at three points upon the Cceur d'Alene river ; one, one 
mile below "Johnson's cut-off," where the highest high-water mark 
is from four feet above the present or low-water stage; the second, 
some five miles above "Mud prairie," where the highest rise was 
about three feet and a quarter; and the third, at the crossing above 
the Mission, where the rise is seven feet. The banks do not appear to 
be ever overflowed except where only a foot or so above the water, and 
then for only a few yards back from the stream. On the St. Regis 
Borgia the water has a rise of about three feet, but no positive reliable 
:6-ood-mark was seen. 
Having completed the repairs of the road at the foot of the spur 
above Mud prairie, before referred to, we moved forward to the first 
crossing of the Cceur d'Alene river. Work consisted in building a 
bridge across a slough in Mud prairie, twenty-five by fifteen feet, cor-
duroying fifty feet near Seven Mile prairie saddle, and did fifty feet of 
~ide-hill excavation, brushed the road from point to point where the 
ground was muddy, besides other light repairs. Camped, on the 13th, 
at the first crossing of the river, on the left bank. Grass on this sec-
tion is excellent, and the road wit.h a few repairs at another season 
will be good. It had been my intention, on reaching this crossing to 
select a bridge site, and, should the work not prove too severe, endeavor 
to build the pier and abutments this season. This crossing is the 
deepest and the last to be fordable of all the crossings, and either a 
ferry or bridge is needed for travel earlier than July. The best site 
for the bridge would be about one hundred yards below the present 
ford. The banks are ten feet high, and the width of the stream is 
one hundred and forty-eight feet. The water is five feet deep, and 
rises seven feet, by extending the structure some forty feet each side 
of the river high ground will be secured. Timber is ncar at hand. 
Without the aid of blocks and strong tackle, I found it not feasible to 
begin such a heavy structure as this would involve; and as, in my own 
mind, the time at our disposal was to be Ctmsumed either in bridging 
this crossing or the third, and finding here the water not swift, so 
that our flat boat could be used to advantage, I deemed it better to 
construct a heavy pier and abutments at the third crossing. Having 
determined upon this, I sent IJieutenant Lyon forward with the larger 
portion of the expedition to repair the road onward to Walla-\Valla, 
and, with twenty-five men, remained behind to complete the work. 
We were occupied ten days at this point, or until the 24th of Sep-
tember. The width of the stream was ninety-six feet. We con-
structed a triangular pier twenty-four by twenty-one by thirteen feet, 
and seven feet above the present stage of water. The abutments were 
eighteen feet wide and about six feet high above water level. The 
depth of the stream was eighteen inches, and its rise about three feet. 
The spans are forty feet each. Both the pier and abutments were 
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.filled with rock quarried from the mountain sides, near by, and will 
remain secure either against freshet or drift. Having completed this 
much of the bridge, the stringers not being thrown over for want of 
blocks and tackle, we resumed our march towards Fort V\T alla-Walla, 
encamping, on the 24th, at the Mission. Having placed in store at 
this point such property as was not needed for our present purposes, 
but which would be available another season, we continued our march 
along the right bank of the Coour d'Alene for nine miles to the ferry. 
The road was good. Crossed and moved down left bank, to the mouth 
of the ravine leading to the mouth of the St. Joseph's. Road good; 
grass excellent. The advantages of this valley as referred to in pre-
vious reports cannot be overestimated, and are such as will attract, at 
no distant day, a hardy population to its cultivation. 
On the 25th, moved over to the St. Joseph's river, crossed and en-
<:amped on the left bank; road also good, excepting the steep places, 
which will be improved by work. The grazing and soil in this valley 
.are excellent. 
On the 26th, moved on, crossed the St. Joseph's bridge, which was 
left in good repair by Lieutenant Lyon; and after traveling eighteen 
miles, encamped at the springs west of the Lo Chultz. The road was 
good, grass was, however, burnt; timber at hand for fuel. 
Special examination was given the water-marks along the St. J o-
seph's. Near the bridge the signs of water are such that the rise of 
water must be not less than eight feet, or from two to three feet above 
the banks, indicating that the entire lower portion of the valley be-
comes a lake at high water. I am convinced that it will be impracti-
cable to make a high-water road by following the present location via 
the southern shore of the Coour d'Alene lake and valleys of the St. 
Joseph's and Coour d'Alene. We passed over this route in July without 
difficulty, but all things since go to show that a change of location 
must be made in order to have a ·road capable of being traveled at all 
seasons. The present route will always be practicable during low 
water, and is admirably adapted to all the wants of travel and as an 
emigrant route, supplying the wants of grass, water, and fuel, will 
not be surpassed. During the spring and freshet seasons the line from 
the high prairie region to the west of the lake to the mission, cannot 
be traveled. This section must be changed and thrown to the north 
of the Coour d'Alene lake. This was feared last year, but then it was 
not intended to make the road by this route, but in obedience to in-
structions from the department the line was carried as located. 
With the view of ascertaining the amount of work required for the 
high-water road, I dispatched Mr. Johnson on the 14th of September 
with an Indian guide to explore the line from the mission to the outlet 
of the Coour d'Alene lake. His report, which is being prepared, and 
which will be forwarded by the next mail, would show that no less 
than two months' work of fifty men will be required on this section of 
twenty-eight miles, to make it practicable for wagon road purposes. 
The line passes for half of this distance through a densely timbered 
Tegion, and for the remainder through open pines. The changes of 
grade are frequent, and in some places severe, except at great cost. 
The general line is that traveled by Colonel Wright in 1858, and 
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which is given in the memoir submitted to the department in the win-
ter of that year. This will have to be the line of the road. :From the 
outlet of the Cceur d'Alene lake the road passes through an open tim-
bered level country to a good crossing of the Spokane river at Antoine 
Plants. From this point Mr. Johnson followed what is known as 
Mix's road, which, passing over good ground, comes into our road 
thirty-five miles southwest of the Spokane at the Sil-sil-pow-vet-sin; 
thence onward it follows good level and dry ground, passing bet,veen 
the two lines traveled by Colonel Wright in 1858 on his passage into 
and from the Spokane country. rrhis line avoids all the crossings of 
the Valouse and its tributaries, skirts the Valouse at its great bend, 
fourteen miles from Snake river, and strikes the Snake river at the 
mouth of the Valouse. On it there is an abundance of water in the 
spring, is we1l grassed throughout, and in connection with our present 
road, to be traveled during low water, is sufficiently supplied with 
fuel. It subserves, therefore, many advantages and forms a beautiful 
connecting link with our line onward to the mission and beyond. I 
will again refer to this in my report of estimates of labor, &c., which 
will be prepared as soon as I complete the present report. 
September 28.-Moved westward; road is good; following rolling 
prairie ground and level bottoms and flats for eleven miles, when we 
encamped upon theN ed-1-haud-lk creek, 138 miles from Walla-Walla; 
grass was burnt, but found sufficient for our animals. 
September 29.-Continued westward for seventeen miles over good 
and easy ground to the Sil-sil-pow-vet-sin, where we marked 121 miles. 
The whole line being repaired by Lieutenant Lyon little was left for 
us to do. As a detailed description of this portion of the road bas been 
given in previous reports to the department, I simply give an intinerary 
of our marches. 
September 30.-Moved forward to the Tcho-tcho-u-seep, nine miles, or 
112 miles from Walla-Walla, and encamped. Road and camp ground 
both good. No water in this interval. 
Octoberl.-Moved on to the 0-ray-tay-ouse, nine-six miles from Walla-
W alia. Road good. 
October 2.-LefttheO-ray-tay-ouse, and with a good, nearly level road, 
reached the Mo-cah-lis-sia in thirteen miles, and in one niore the Valouse, 
which we crossed, and encamped on its right bank, eighty miles from 
Walia-Walla. Grass here not burnt off. 
October 3.-JYioved clown the Valouse, crossing it three times at good 
fords, and encamped on its left bank. Grass and wood scarce, but road 
good. Our original road follows the high rolling ground to the 
Snake river, opposite the mouth of the Tonkanon) but with the change 
of location to "be made, as before referred to, we determined to follow 
the general direction of the Valouse as far as practicable, and cross 
Snake river at the month of the former. 
October 4.-Moved down the Valouse; crossed the stream three times, 
in five miles reached the Colville road, and in twelve miles more 
reached Snake river; crossed and encaii1pecl on the left bank. The 
road to this point is generally good, and with few repairs at another 
season will be an excellent line. 
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Moved on the old road on the morning of the 5th to the Touchet, 
where we found the main portion of the expedition encamped, engaged 
in bridging the stream. As the bridge was not completed, determined 
to remain till all was finished except the flooring. Bridge 110 feet by 
16 feet, with two cubs six feet high, four stringers with sixty-five feet 
of cording on right bank. This occupied us until the morning of the 
8th. As there was nothing but cottonwood at hand for a covering, 
concluded to haul out pine plank from Walia-Walla for the purpose: 
Moved in to Walla-YValla on the 8th, discharged such of the employes 
as were no longer needed, and began to prepare for our winter's abode. 
'l'be line from Walla-Walla to Snake river, via, the Tonkanon, is 
preferable on account of wood and water, and, indeed, the crossing of 
the Snake here is equally as good as that at the mouth of the Valouse ;· 
but when it is Temembered that on account of the rapids and rocks 
which obstruct the Snake river just above the mouth of the Valouse 
steamers can ascend to the latter much later than to the mouth of 
the Tonkanon-and this line forming the present traveled Toad to Col-
ville and northwards avoids the crossings of the Valouse, which, being 
swollen in high water, are difficult, and also, from the entire absence 
of timber fit f(>r purposes of construction, can be bridged only at great 
cost-it would seem to be judicious to take the line direct to the mouth 
of the Valouse. The disadvantage of a 27-mile march without water 
from the Touchet is objectionable, and to ox trains very serious. There 
is a spring on the road seven miles from the Touchet which, by improv-
ing, may supply water to the trains. I shall attempt this either during 
the w·inter or spring by preparing tanks, &c. The road needs to be 
otherwise worked and improved. From the Touchet to Walla-Walla 
the road is good. 
The foregoing will give a general idea of our work and operations 
since leaving Fort Benton, and points out the character of work yet to 
be clone to make the line permanent. Detailed notes of amounts and 
character of future work have been made which will form the basis of 
my report of estimates of work, which I will prepare and submit to, 
the department by next spring. 
I cannot conclude this report without referring to the SliCcessful 
passage of Major Blake's command over our road. His views will 
doubtless be submitted in a report to the department. For myself, I 
feel gratified in seeing the uhanges that a year has already wrought at 
points of the line. A setUement of seven houses when we started has 
grown to seventy on our return to Walla-Walla. Farms have been 
opened along the line, and: \Yith the improvements that we propose. 
putting on the road, I am sanguine to see~ ere many years, a continuous, 
line of settlement from the Columbia to the J\1issouri. 
I am, sir, truly and respectfully, your obedient servant, 
JOHN MULLAN, 
FiTst Lieut. Second Art-ille1·y, Charge Wagon Road Exp'n. 
Capt. A. A. HuMPHREYS, Top. Engineers, 
In charge Office Explorations and Surveys. 
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IX. · 
REPORT ON THE CAPITOL EXTENSION. 
OFFICE uNITED STATES CAPITOL EXTENSION' 
Washington, November 6, 1860. 
SrR: I have the honor to make the following report upon the opera-
tions of the past year in the construction of the Capitol extension. 
I was ordered to take charge of the work on November 1, 1859, and 
found, when I entered upon the duties, that it would very soon be 
necessary to suspend work on account of the exhaustion of the appro-
priation. During the season of 1859, therefore, the only work done, 
after October 1, was the completion of the change of seats in the Hall 
of Representatives, the completion of an alteration changing the 
method of introducing air into the Senate Chamber and galleries, the 
laying of the exterior marble arcades, and the placing of two marble 
platforms of the arcades of the connecting corridors. The fourth 
bronze stairway railing was received and placed, and sundry sky lights 
of ornamental glass were received and set. The heating apparatus of 
the north wing was completed and turned over to the Senate. 
Work ·was suspended upon the building from December 1, 1859, 
until July 1, 1860. A few men were employed at the marble sawmill 
in getting marble ready for the platforms of the arcades, but no work 
was done on the building, except some painting in the corridors. 
Congress, at its last session, having appropriated money specifically 
for thirty-four monolithic marble columns of American marble, to be 
purchased from Rice & Heebner, the contractors, according to the 
terms of their contract, and the department having, on August 16 
last, authorized me to procure them, on August 18 I gave them the 
order for the thirty-four columns. At this date sixteen columns have 
been delivered, fifteen of which have been received. All of these will 
be cut during the present season, and it is likely that eight or ten of 
them will be in place by the first of January. Those already deliv-
€red are from Connolly's quarry in Baltimore county, Maryland, and 
their appearanc~ when cut is better than had· been anticipated. 
I do not know whether the contractors are making effors to get col-
umns from any other quarries, but it is still an open question whether 
the Baltimore county quarry will supply the whole number required. 
The quarrymen are now at work on the twenty-second column. 
The whole number of columns (100) should be delivered during this 
fiscal year and the next, or the completion of the work will be delayed. 
If the whole number be delivered in this time, there is, I think, no 
doubt that the Capitol extension will be completed by the end of the 
-.fiscal year ending June 30, 1863, provided the necessary appropria-
tions are made. 
The platforms of the porticoes have all been laid during the past 
year, and they are now ready for the reception of the column pedes-
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tals. The contractors for marble cutting have been also engaged in 
cutting the exterior steps, and the architraves, friezes, and ceilings of 
the exterior porticoes. These will be ready for use by the time the 
columns which are to support them will be placed. 
The marble skirting and paneling of the upper flights of the four 
stairways have been placed, and these beautiful pieces of marble work 
are now finished. The iron ceilings of these stairways have been 
completed. 
The foundations of all of the exterior granite steps have been built, 
and the steps on the northeast and south fronts have been placed. On 
account of the great depth of made ground on the west front, it has 
been considered best to lay the steps for that front loosely upon the 
foundations, in order that the walls, being at once subjected to nearly 
all of the weight they will ever have to bear, may settle before the 
steps are permanently laid. 
The foundations of the marble steps of the eastern porticoes have been 
laid. On account of the great depth of the made ground about the 
north wing, the excavation for the foundation of the steps of its east-
ern portico had to go down about twenty feet, involving great expense 
and much time. 
The plastering of all of the committee rooms has been :finished, and 
all of the painting of doors and window sash and frame has been 
completed on the principal and attic stories, and on part of the base-
ment story. 
No painting, except the :finishing of some corridor painting pre-
viously authorized by law, and ordinary ornamental wall painting, 
bas been done under the head of ornamental painting since the ad-
journment of Congress. A small specimen of the manner of :finishing 
the corridors and rooms connected with them in the vicinity of the 
two halls has been painted and gilded to show the style. It is for 
Congress to decide whether this or a plainer style of ornamentation 
shall be adopted, or whether the corridors shall be left in their present 
condition. If they are so left they will soon be defaced and made un-
sightly by mischievous persons. By the existing law, no style of or~ 
namentation which involves the painting of figures illustrating any 
subject can be adopted, and as the ceilings and walls have been laid 
out with reference to such painting, unsightly blanks are necessarily 
left. 
The rooms over the connecting corridors are now getting fitted up 
with iron ceilings, skylights, and wooden shelves. They are to be 
used for document rooms for the two houses, and will be ready for use 
at or near the commencement of the next session. 
All of the floors of the building are finished, except that of the 
eastern vestibule of the north wing, which it is contemplated to lay 
in marble tile. 
Air-ducts for ventilating the rooms in the basement of the south 
wing, the cloak rooms) and galleries of the Hall of Representatives 
have been made. These ducts or flues had been left unfinished, al-
though the rooms have been some time in use. 
The bronze door ordered from Mr. Randolph Rogers, I havB been 
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informed by him, is three fourths completed, and will soon be entirely 
finished. He reports the work as done entirely to his satisfaction. 
Arrangements have been made with l\1rs. Crawford for the comple-
tion of the two bronze doors ordered from the late Mr. Thomas Craw-
ford·, sculptor, her husband. The studies and sketches of these doors 
in clay were complete when Mr. Crawford died, and it is a subject of 
congratulation that Mrs. Crawford has undertaken to superintend their 
construction. 
During the past winter two marble statues of Justice and History, 
intended to be placed above the main door of one of the eastern porti-
cos, were received at the Capitol. They are by Crawford, and are 
beautiful figures. They have been deposited in the old Hall of Rep-
reseutatives for storage until the portico is ready to receive them. 
The House of Representatives, on February 21, last, passed the fol-
lowing resolution: . 
"Resolved, That the Superintendent of the Capitol Extension be 
directed to remove the present benches from the Hall, and replace the 
old chairs and desks, adopting substantially the original arrangement 
thereof, but having regard to any reduction of space occupied by them, 
without interfering with the convenience of the arrangement." 
IIi obedience to this order, I was authori~ed by you to take steps 
to make the required change at once, but the House did not, during 
the remainder of the session, adjourn over long enough to permit the 
alteration to be made. It was commenced, however, immediately after 
the adjournment of Congress, and is now completed. 
As it was decided by the department that the expenditure on this 
account was not a proper charge against the appropriation for the 
Capitol extension, an accurate account of the expenses has been kept, 
to be presented to the House for payment immediately after the session 
commences. The mechanics and laborers employed on the alteration 
have done the work on credit, relying upon Congress to pay their 
wages. 
In July last, the levels of all the corners of the two wings of the 
capitol extension were taken. It appears from the levels, that at the 
top of the granite basement courses the west side of the south wing is 
4l inches lower than the east side; and at corresponding points in the 
north wing, the west side is 2i inches lower than the east side. These 
figures are given, not because any danger to the building is antici-
pated, but in order to place the data on record in a permanent form. 
The same measurements were made in October, and the same figures 
were obtained. 
There have been received, during the past year, 11,542 cubic feet 
of Lee marble, costing $22,853 16; and 172-H- cubic feet of Italian 
marble, costing $515 28. The whole quantity of marble received at 
the building to September 30, 1860, is, for exterior, 412,074!- cubic 
feet of Lee marble, costing $720,412 63; for interior, 15,409! cubic 
feet of Lee marble, costing $28,716 31; 22 interior columns, costing 
$4,400; and 10 exterior columns, costing $14,000. 
The whole quantity of Italian marble received to September 30, 
1860, is 28,474 cubic feet, costing $79,660. 
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Of Tennessee marble, 9,830 cubic feet, costing $66,021 97, have 
been received. 
Tbe tables given below show the disposition of the expenditures 
made during the past year. 
Tbe amount paid, during the year, for marble work, is $66,405 07, 
making tbe total amount paid for this work to September 30, 1860, 
$1,273,033 24. 
The number of bricks used, during the year, is 395,533, making the 
total number used in the building to September 30, 1860, 18,802,882. 
The number of barrels of cement used, during the past year, is 
2,311; and the whole number used on the building to September 30, 
1860, is 45,251. 
The labor applied, during the past year, has been by 
Assistant engineers .......... ;.......... 105! days, costing 
Chief machinists . . . . . . . . . . . . . . . . . . . .. . . . . 13 " 
Photographers............................ 91 " 
Clerlrs .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. . .. 338!- '' 
Draughtsmen............................. 417-! " 
Receivers .. ".............................. 118 " 
Assistant receivers...................... 236 " 
Foremen ... .'............................... 1,984! " 
Assistant foremen .................... ·... 570! " 
Bricklayers . .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. 825 " 
Stonecutters............................... 251! " 
Stonemasons.............................. 592 " 
Ornamental plasterers.................. 239 " 
Plasterers.................................. 819! " 
Bronze workers........................ .... 427! " 
Carpenters ................................ 3,954 " 
Decorative painters..................... 1,339 " 
House painters........................... 3,301~ " 
Riggers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 '' 
Smiths...................................... 372 '' 
Finishers................................... 625! " 
Machinists . .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . 98! " 
Helpers . . . . . . . .. . . . . . . . .. . . ..... ... . . . . . . .. 864 '' 
Coppersmiths .. ..... .. .. ... . .. .. .. .. . .. .. 147! " 
Enginemen and firemen............... 1,057! " 
Watchmen................................ 2,350 " 
Messengers................................ 265!- " 
Teamsters . ... . ..... .. . ... . . . .. . .. . . . ... . . . 2,629 '' 






























36,896 days, costing 71,315 80 
By the contractors for marble work. 14,008! ========= 
50,904! 
Which labor has all been performed at the work. 
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Cash account . 
.Amount available September 30, 1859... ......... ............ $94,171 6T 
Appropriated l\1ay 24, 1860....................... 3,700 00 
Appropriated June 25, 1860........ ... ........ ... 552,421 74 
----556,121 74 
650,293 41 
Expended in year ending September 30, 1860............... 294,794 20 
Available October 1, 1860.... .... .. ...... .... .. .. . ... 355,499 21 
All of which will be expended by June 30, 1861. The appropriation 
required for the service of the fiscal year ending June 30, 1862, is 
$500,000. 
I have appended to this report a table showing the amounts of ex-
penditure for materials and work upon the United States Capitol exten-
sion from the commencement of the work in 1851 to June 30, 1860. 
Very respectfully, your obedient servant, 
\7\f. B. FRANKLIN, 
Captain of Topographical Engineers in Charge. 
Hon. JoHN B. FLOYD, 
Secretary of War. 
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Table showing the amounts of expenditure for materials and worrk upon 
the United States Capitol extension, from the commencement of the 
work in 1851 to June 30, 1860. 
Object of expenditure . Material. I Labor. Total. 
Brass foundery .................................. $20,869 60 $39,621 82 $60,491 42 
g~~~~~~ith·;::::::::::::::·::::::::::::::::::::: 91,372 66~ 225,052 23~ 316,424 90~ 42,898 32 17,716 40 60,614 72 
Heating and ventilating ...................... 115,628 88 3,845 75 119,474 63 
Iron work ........................................ 340,268 04~ 177,208 66i 517,476 71 
Masonry-brick ................................ 243,733 14 251,626 64 495,359 78 
marble ............................. tl89,677 57 1,419,147 35 2,308,824 92 
stone ................................ 229,794 55~ 332,302 80 562,097 35~ 
Plastering-plain .............................. 3,410 91 52,275 99 55,686 90 
ornan1ental ...................... 726 89 50,773 45 51,500 34 
Painting-plain ................................. 47,484 17 57,335 05 104,819 22 
decorative ........................... 8,066 61 101,389 78 109,456 39 
Plumbing-gas and water fixtures ......... 62,182 94 15,699 67 77,882 61 
lf~~~fii··:·:·:·:·:·:·:·:·:·:·:·:·::·:·:·:·::::::::::::::::::::::::: 140,274 51 27 75 140,301 76 20,782 82 58,487 57 79,270 39 ...................... 7,224 66 7,224 66 
Architect, draughtsmen, and engineers .. 359 35 89,371 42 89,730 77 
Books, stationery, ruling, and binding .. 5,511 59 41 86 5,553 45 
Superintendents, clerks, measurers, and 
H:i~~;n.~~.~~. :::::::::::::::::::::::::::::::::::: ........................ 45,097 30 45,097 30 23,374 54 20,454 87 43,829 41 
Photography .................................... 3,571 51 6,275 40 9,846 91 
Printing and advertising ..................... 903 06 197 72 1,100 78 
Watchmen and receivers ..................... ......................... 62,561 23 62 ,561 23 
Machinery and tools ........................... 22,006 10 843 88 22,849 98 
Miscellaneous ........................... , ........ 126,054 95 9,451 31 135,506 26 
Total ....................................... 2,438,952 73~ 3,044,030 06~ 5,482,982 80 
The amount appropriated during the same period has been$5,478,700. 
W. B. FRANKLIN, 
Captain of Topographical Engineers in Charge. 
OFFICE u. s. CAPITOL EXTENSION' 
November 6, 1860. 
VoL. n--12 
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X. 
REPORT ON THE NEW DOME. 
OFFICE oF NEw DoME oF CAPITOL, 
Washington, November 6, 1860. 
SrR: I have the honor to make the following report upon the opera-
tions of the past year in the construction of the new dome. 
When I took charge of the work on November 1,1859, I found that 
all of the work from the base of the colonnade to the balustrade above 
the cornice was under contract. This work has all been finished. 
The base of the dome and the part above the colonnade have been 
placed under contract during the past year, and at this time the whole 
of the base is finished, except a small part at the northeast corner, 
which has been left off to permit the proper manipulation of the hoist-
ing apparatus. 
The fitting of the foundation of the base to the walls of the old 
building was a tedious and expensive work. 
The appearance of the dome has been much improved by the com-
pletion of the base. 
The iron work constituting the thirty feet in height next above the 
colonnade has been nearly all placed. 
A contract has been entered into, by direction of the department, by 
which the base of the dome and all that part of it above the colonnade 
are to be erected at a fixed price of seven cents per pound. It is esti-
mated that under this contract the cupola will be erected by the 1st of 
h~n~. , 
The lantern of the dome, and the statue of freedom which will sur-
mount it, will easily be erected in the whole of 1861. 
The casting in bronze of Crawford's colossal statue of freedom was 
commenced in June last, and has progressed well. It is now about 
one half finished, and the style of the work is entirely satisfactory. 
As soon as it is completed it will be erected on some prominent spot 
in the vicinity of the Capitol for exhibition until the dome is ready for 
its reception. 
On the pay-rolls of the United States during the past year there have 
been made 18,351 days, costing $41,978 93; 6,809 days have been 
made by the contractors, and 1,217,360 pounds of iron have been re-
ceived. 
The services of the architect have been paid for from this appropria-
tion for two years and eleven months at $4,500 per annum, making 
$13,125. 
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Expense connected with Statue of Freedom. 
Four months' service of caster and rent of foundery ........ . 
812 days' labor on pay-rolls ...................................... . 
15,092! pounds copper ............................................. . 
1,525 pounds tin .................................................... .. 
150 barrels plaster .................................................. . 
Hauling, coal, lumber, tank, &c ................................ . 










Amount available September 30, 1859. .... .. .. .. ..... .. . .. .. $431,385 21 
Expended to September 30, 1860........................ .... .. 144,321 77 
Amount available October 1, 1860.. ................. 287,063 44 
The amount which will be available on July 1, 1861, will probably 
suffice to carry on the work during the next fiscal year. 
Very respectfully, your obedient servant, 
W. B. FRANKLIN, 
Captain of Topographical Engineers in Charge. 
Ron. JoHN B. FLoYD, 
Secretary of War. 
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XI. 
REPORT ON THE POST OFFICE EXTENSION. 
OFFICE PosT OFFICE ExTENSION, 
Washington, November 6, 1860. 
SIR: I have the honor to make the following report upon the opera-
tions of the past year in the erection of the Post Office Extension: 
The marble work of the F street and Seventh street fronts, which 
was unfinished at the date of the last annual report, and one of the 
interior marble stairways, have been completed. 
The rooms in the attic story on the Eighth street wing have been 
completed and turned over to the Post Office Department. 
The rooms in the two lower stories of the Seventh street wing will 
be completed before the first of January next, and will then be turned 
over to the department. 
The heating apparatus, which was commenced just a year ago, has 
been completed and is now in successful operation. All of the air-
ducts, registers) &c., connected with it have been placed in both wings. 
The apparatus has not been at work long enough to test its economy 
or its expenditures. Accurate observations will be made upon its per-
formance, the results of which will be of great use in determining the 
most economical method of working it. 
This apparatus was intended by its designer to heat and ventilate 
the old part of the building, as well as the extension, and the annual 
cost of heating the whole building will be much diminished by intro-
ducing the necessary air-ducts and placing the registers in the old 
building. The sum required to make this alteration has been asked 
for in the estimate for the completion of the building already sub-
mitted. 
In the interior of the building there remains to complete it) the fol-
ing work, viz: 
Laying the floors of the vestibules with marble tile. 
Laying the floors of the three corridors, Seventh street wing) with 
marble tile. 
Laying the floor of the attic story, Seventh street wing, with slate. 
Setting marble stairway, Seventh street wing. 
Plastering stairway wells. 
Plastering attic story, Seventh street wing. 
Setting sky-lights, attic story, Seventh street wing. 
Carpenter's jobbing, attic story, Seventh street wing. 
Placing sky-lights in roofs of both wings. 
Finisb.ing of large room over city post office. 
With small exceptions the material for doing all of this work is on 
hand. 
On the exterior of the building the court yard is to be finished. 
The pavements on Seventh, F, and Eighth streets are to be laid. 
The a.rea walls and railing are to be erected. 
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The steps for the Seventh street front are to be furnished and 
placed. 
The materials for the exterior work will have to be procured; none 
are on hand. 
This work can all be done for the sum estimated, and in the season 
of 1861. 
The following statement shows the application of the appropriation 
during the year ending September 30, 1860: 
Number of days' work and cost. 
Days. Amount of pay. 
.Assistant superintendent .......................... . 366 $1,098 00 
Draughtsmen .... : ............................. . ...... . 296 1,085 25 
Clerks .................................................. . 
Receiver of materials ................................ . 
453! 1,420 12 
313 1,212 50 
Messengers ............................................ . 
Riggers ................................................. . 
457! 712 45 
286 714 99 
Painters .................................. . ............. . 517 1,056 00 
Watchman ............................................. . 879 1, 704 75 
Heating apparatus-smiths, machinists , help-
ers, and foremen ...................... ............ . 1,356-l- 2,964 12 
Marble-cutters and foreman ...................... .. 4,547-! 12,162 66 
Coppersmiths and foreman ....................... .. 
Granite-cutters and foreman ...................... . 
804! 1,691 16 
1,166:!- 3,087 37 
Brick and stonemasons and foreman ............ . 
Carpenters and foreman ............................ . 
2,861! 7,934 20 
1,921!- 4,437 74 
Teamsters .............................................. . 
Laborers and for~man .............................. . 
876! 1,317 81 
9,589! 12~640 81 
Plumbers and assistants ............................ . 
Blacksmiths and foreman ......................... .. 
1,069! 1,848 62 
2,496!- 5,305 47 
----
30,257-l- 62,394 02 
----
----
Quantity of materials received and used during the year : 
Materials received for marble work. 
Brass wire ..................................................... . 9! pounds. 
JJiateTials used for marble work. 
Blocks of marble set in buildi:pg ........................ . 
Marble column set in building ........................... . 
Slate flooring set ............................................ . 
Marble skirting set ......................................... . 
Marble doorsills set ......................................... . 
Marble steps set ............................................. . 
Marble platforms set ...................................... .. 
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White sand ..................................... : ............. . 
Brown sand ................................................... . 
Cement ........................................................ . 
Lime ............................................................ . 
Lead used in clamping marble .......................... .. 














JJ.fateTials used in brick work. 






" Lime............................................................ 203 
" Foundation stone............................................. 198 yards. 
Broken stone....... ............................................ 253 
" 
Materials received for granite worlt. 
None. 
JJ.faterials used in grcmite work. 
Blocks of granite set in building ....................... . 
Granite steps set in building ............................. . 
Granite cut and set in building ....................... .. 
Old granite flagging cut and set in yard .............. . 
Materials received for painting. 
Glass ........................................................... . 
Linseed oil .................................................... . 
Sash tools ..................................................... . 
Brushes ....................................................... . 
Indian red ..................................................... . 
Ultra marine ..................... . ........................... . 
Red lead ....................................................... . 
Bronze green ................................................. . 
White lead ................................................... . 
Hemp twine .................................................. . 
Hemp cord .................................................... . 
Sandpaper ..................................................... . 
Umber ......................................................... . 
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Spirits turpentine ........................................... . 
Japan varnish ............................................... . 
Lamp black ................................................... . 
Chrome yellow ............................................... . 
Dusters ........................................................ . 
Putty ........................................................... . 
Materials used in painting. 
White lead ................................................... . 
Linseed oil ................... , ................................ . 
Umber ................................................ , ........ . 
Br?~ze green.·: .............................................. . 
Spirits ~urpentine .......................................... .. 
Zinc paint ..................................................... . 
Paint of various colors, including oil. ................. . 
Litharge ...................................................... , 
Japan varnish ............................................... . 
Yell ow ochre ................................................. . 
Tin paints ..................................................... . 
Chrome yellow ............................................... . 
Glass ........................................................... . 
Putty ........................................................... . 
Materials received for copper work. 
Charcoal ....................................................... . 
Copper ......................................................... . 
Copper rivets ................................................. . 
Tin .............................................................. . 
Spelter solder ............................................... . 
Copper nails .................................................. . 
Borax .......................................................... . 
Resin ........................................................... . 
Materials used in copper work. 
Soft solder ..................................................... . 
Resin .............. ............................................. . 
Copper ............................ · ............................. . 
Spelter solder ................................................ . 
Copper rivets ................................................. . 
Borax .......................................................... . 
Copper nails .................................................. . 
Copper put on roof .......................................... . 
Charcoal ...................................................... . 
Lead ............................................................ . 
Tin .............................................................. . 
183 
20 gallons. 
10 " 10 pounds. 
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Materials received for carpenter's work. 
.A.Rsortecl I u1n ber .............................................. . 
Hinges ......................................................... . 
Screws ...................................... . ................... . 
Nails .. . ........................................................ . 
Wire cord ..................................................... . 
Locks ........................................................... . 
Door knobs .................................................. .. 
Silvered door knobs ........................................ .. 
Plated escutcheons .......................................... . 
Bolts .......................................................... . 
Brass hinges ............. . .................................... . 
Door pulleys .................................................. . 
Shutter fastenings .................... ··: ................... .. 
Brass wire ....................... . ............................. . 
Brads ........................................................... . 
Carpenters' pencils ........................................ .. 
Files ............................................................ . 
Chalk ........................................................... . 
Materials used in cm7Jenter' s work. 
Assorted l11mber ............................................. . 
Old lumber . ....................... , ......................... . 
Screws ......................................................... . 
Nails ....................... ; ................................... . 
Hinges ......................................................... . 
Locks .......................................................... . 
Pulley .......................................................... . 
Bolts ............................................................ . 
Rivets .......................................................... . 
Sandpaper ..................................................... . 
Glue ..... . ...................................................... . 
Shutter fastenings .......................................... . 
Brads ........................................................... . 
Shutter knobs ................................................ . 
Stop-catches ................................................. .. 
Spring handle ................................................ . 
Casters ........................................................ . 
Sash lifts .................................. , ................... . 
Sash fastenings ............................................... . 
Iron wheels ................................................... . 
Sash weights ................................................ . 
Sash cord ...................................................... . 
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Materials 1·eceived for smith's work. 
Assorted iron.................................................. 7,158 pounds. 
Wire........................... . ................................ 403 '' 
Sheet iron...................................................... 13 sheets. 
Door jambs.................................................... 10,060 pounds. 
Materials used in smith's work. 
Assorted iron, old and new .............................. .. 
Steel ............................................................ . 
Coal ............................................................ . 
Door and window jams .................................... . 
Blocks and wedges ......................................... . 
Machine screws ....................... . ...................... . 
Common screws .............................................. . 
Nails ........................................................... . 
Wire .. ......................................................... . 
Door hinges .................................................. . 
Iron beams ................................................... . 
Wall plates ............... .................................... . 
Pur line strips ................................................ . 
Bolts and nuts ............................................... . 
Anchors ....................................................... . 
Water pipe ................................................... . 
















Materials received for pl·umber' s work. 
Marble basins, 14 inch ..................................... . 
Plated basin cocks and plugs ............................ .. 
Marble tops and backs, countersunk ................... . 
Silve~ plate.d chain ......................................... . 
Cast-Iron pipes ............................................... . 
Ball and lever cocks ........................................ . 
Brass screw spuds ........................................... . 
Gum hose and pipe ......................................... . 
Soft solder............................................... . .... . 
Candles ........................................................ . 
Gas pipe ...................................................... . 
Nuts ........................................................... . 
Pig lead ....................................................... . 
Gasket ......................................................... . 
Cast-iron T' s ................................................. . 
Hydrant and fire plug ..................................... . 
Pipe hooks ............................. , ...................... . 
Globe and angle valves ................................... .. 
Bronze pendants ............................................ . 
Gas braclcets ................................................. . 
Blind caps and plugs ....................................... . 
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T gas fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
Red lead........................................................ 86-! 
Alcohol......................................................... 2 
Putty............................................................ 25! 
Bedfordshire urinals........................................ 670! 
Lead pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934 






Screws ................... ;,..................................... 4 papers. 
Wrought iron pipe.......................................... 11 feet. 
Cast-iron plates . .. .. . .. . .. . .. .. . .. .. .. .. .. .. .. . .. .. .. . .. .. . .. 100 pounds. 
Copper wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9! '' 
Brass screws................................................... 112 
Plated basin rings...................... .. .. .. .. . . .. .. . . .. .. . 49 
Cast-iron bends............................................... 13 
Brass chain................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 feet. 
Block tin....................................................... 9 pounds. 
Gas burner covers............................................ 3 
Plated chain................................................... 1! feet. 
Lamp wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 1 ball. 
About three fourths of the above materials have been used. 
111aterials received for lwating apparatus. 
vV rought-iron steam pipe ................................ . 
Malleable and cast-iron T fittings ..................... .. 
Do .............. do ... ·+· .. do .......................... . 
Do .............. do .... L .... do .......................... . 
Do .............. do .... bends ............................ . 
Do .............. do .... nipples ......................... .. 
Blind and recess plugs .................................... .. 
Screws and nuts ............................................. . 
Cast-iron shaft and coupling ............................ .. 
Engine ......................................................... . 
Cast-iron coil stands ........................................ . 
Emery paper ................................................. . 
Wrought and hoop iron .................................. .. 
Rivets ......................................................... . 
Iron chai11 ..................................................... . 
Potters' clay .................................................. . 
Pig lead ....................................................... . 
Chalk .......................................................... . 
Steam boilers and fronts .................................. .. 
Steel ................................. , .......................... . 
Red lead ....................................................... . 
White lead ................................................... . 
Hemp packing ............................................... . 
Water meter ................................................. . 
Steam pump and engine ................................... . 
Cast-iron keys ................................................ . 
Steam gauge and cocks ................................... .. 
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Platform scale ............................................... . 
Cast-iron colu1nns ........................ : .................. . 
Twilled duclr ............................................ ~ .... . 
Cotton waste ................................................. . 
Twine ........ .............................. .................... . 
Russian hair felt ............................................ . 
Leather belting .............................................. . 
. Iron fan blades ............................................... . 
Bolts, nuts, and screws ................................... .. 
Iron rings ..................................................... . 
Cast-iron plates .. , ..................................... , ..... . 
Stop ~nd a1:gle valves ..................................... .. 
Cast-Iron p1pe ................................................ . 
Couplings ..................................................... . 
Brass 1/s ...................................................... . 
Flanges and washers ....................................... . 
Brass T ........................................................ . 
Brass cocks ................................................... . 
Elbows .......................................................... . 
Unions ........................................................ . 
Iron weights ................................................. . 
Bell pulls ..................................................... . 
Sash cord ...................................................... . 
Files ............................................................ . 
Gum packing ................................................ . 
Vault lights .................................................. . 
Lamp wiclr ................................................... . 
Tallow ......................................................... . 
Lace leather .................................................. . 
Linseed oil .................................................... . 
Shear pttlleys ................................................. . 
Pins and lock nuts .......................................... . 
Cast-iron grates ............................................. . 
Pipe bushings ................................................ . 









































l'!Iaterials r·eceived for miscellaneous work. 
Compositio11 roofing ........................................ . 
Rope ............................................................ . 
Twine .................................... , ..................... . 
Buckets ........................................................ . 
Candles ........................................................ . 
Fire brick .................................................. , .. . 
. Fire cen1.ent ................................................... . 
Mineral tar ................................................... . 
Hot-air registers and dampers .......................... .. 
All of the above materials have been used. 
7,059 feet. 
1,090 pounds. 
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Cash account. 
Amount available October 1, 1859 .............................. $41,383 79 
Appropriated J nne 25, 1860 ........ ..... .. . .. ..... .... ........... 70,000 00 
Total ..................................................... 111,383 79 
Expended in year ending 30th September, 1860 ............. 102,405 75 
Available October 1, 1860..................... ... .. .. .. .. .. . .. .. .. 8,978 04 
All of which is now expended. 
The appropriation required for the year ending 30th J nne, 1862, is 
$67,830 69, which sum will complete the building. 
Very respectfully, your obedient servant, 
W. B. FRANKLIN, 
Captain of Topographical Engineers, in charge. 
Ron. JOHN B. FLOYD, 
Secr;·etary of War. 
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XII. 
REPORT OF THE ADJUTANT GENERAL. 
ADJUTANT GENERAL's OFFICE, 
Washington, Novembm· 20, 1860. 
SIR: In compliance with your instructions, I have the honor to 
submit the following summary of operations of the Army during the 
past year. 
The authorized strength of the Army as now posted is 18,114. The 
actual strength on the 30th June last was 16,006. The number of 
enlistments made during the year ending June 30, 1860, was 4, 733. 
The number of persons offering to enlist during the same period, but 
who were refused on account of minority and other disqualifying causes, 
was 9,485. 
The number of casualties among the enlisted men of the Army during 
the year ending June 30 was 6,220, of which number 4,199 were from 
discharges, 210 from deaths, and 1,811 from desertions; the unusual 
number of discharges arising from the fact that the terms of service of 
the men enlisted for the four additional regiments raised under the act 
of March 3, 1855, expired during the year. 
The accompanying tables exhibit the general distribution of the 
.Army in the several military departments. 
The military force in the department of Utah at the date of the last 
annual report has been reduced to three companies of dragoons, three 
companies of artillery, including a battery, and four companies of 
infantry. Of the troops withdrawn from Utah, two companies of the 
second dragoons, the fifth and seventh regiments of infantry, and two 
companies of the tenth infantry, have been transferred to the depart-
ment of New Mexico, and four companies of the tenth infantry to the 
department of the West. 
The third infantry, which had served in the department of New 
Mexico for several years, has been transferred to the department of 
Texas, and assigned for the present to Ringgold Barracks and Fort 
Clark; five companies at each post. 
It is designed to distribute the troops in New Mexico as follows: 
Four mounted and two infantry companies at Fort Breckinridge, at the 
junction of the Arivaypa and San Pedro rivers; two mounted and six 
infantry companies at Fort Fauntleroy at the Ojo-del-oso, near Fort 
Defiance; four mounted and two infantry companies at a post to be 
established on the Pecos in the vicinity of Anton Chico, to be called 
Fort Butler, and which will be the depot for the department; two 
mounted and two infantry companies at Fort Garland; three infantry 
companies at Fort Bliss; two mounted and one infantry company at 
Fort Stanton; four infantry companies at the Gila copper mines, and 
six infantry companies near the mines in Arizona. The last two men-
tioned posts have been located with a view to giving as much protection 
as the means at the disposal of the department will permit to the 
mining interests in the region of country in which they are situated. 
The foregoing arrangements have not yet been carried fully into effect, 
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as some of the companies designated for particular posts have been 
required for field service. 
The department of California has been reinforced by two companies 
of the fourth infantry, drawn from the department of Oregon. 
Fort Abercrombie, a military post situated near by Graham's Point, 
on the Red River of the North, Minnesota, has been reoccupied, and is 
now garrisoned by three companies of the second infantry. 
A post, garrisoned by four mounted and two infantry companies, has 
been established in the vicinity of the Big Timbers, Upper Arkansas, 
for the protection of the Pikes' Peak emigration; also a post on the 
Pawnee fork of the Arkansas for the protection of the Santa Fe route. 
This station has been lately occupied by two mounted and two infantry 
companies; but, with the exception of a guard, the troops will be with-
drawn to Fort Riley for the winter. 
Instructions were issued early in the season for active operations 
against the hostile Kioways and Comanches, and three independent 
columns were sent into the field against those tribes, each consisting 
of six mounted companies. Although the troops composing the expe-
dition were kept constantly in motion during the summer, and every 
effort was made to ascertain the haunts of the Indians~ one only of the 
columns succeeded in meeting with them. Captain S. D. Sturgis, of 
the first cavalry, commanding the southern column, encountered and 
dispersed on the 6th of August a force of from 600 to 800 Indians, 
killing twenty-nine of their number. The circumstances attending the 
engagement refl..ect great credit on the officers and men of the com-: 
man d. 
Our relations with the Navajos in New Mexico have been for some-
time past in a disturbed condition. On the 30th of April, about four 
o'clock in the morning, a large body of these Indians, estimated at 
1)000 warriors, made an attack upon Fort Defiance, garrisoned at the 
time by three companies of infantry. The assault lasted something 
like two hours, when the Indians were repulsed. The defense of the 
post is characterized by the General-in-Chief as highly creditable to 
the officers and men composing the garrison. For this act of hostility, 
as well as an account of other and aggravated depredations committed 
by the Navajos, active operations have been instituted against them. 
The force employed upon this service consists of six mounted and nine 
infantry companies, with the necessary spies and guides, assisted by 
the cooperation of the Ute Indians. It was expected that these troops 
would leave Fort Defiance about the 1st of October, and the depart-
ment commander reports that he hopes to terminate the campaign 
before the cold weather sets in. 
An Indian outbreak of a serious character occurred in Carson Val-
ley, Utah, in the month of May last. The Indians having attacked a 
mail station on the Carson river, and killed four men, a force number-
ing about 100 men, under the command of Major Ormsby, was raised 
and went in pursuit of the party concerned in the outrage. l\fajor 
Ormsby was met near Pyramid lake by a large number of Indians, 
estimated from 500 to 800, a short engagement followed, which proved 
disastrous to Major Ormsby's party, and in which some sixty of the 
whites were killed, including the commander. Tne Indians, with 
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whom many white men are supposed to have been associated, were 
well armed and supplied with ammunition, and a large number of 
them were mounted. 
The commander of the department of California on receiving intelli-
gence of the outbreak, immediately dispatched three companies of foot 
and a small detachment of artillery, with two mountain howitzers, to 
Carson Valley. He also issued arms, ammunition, and accouterments 
for the use of such volunteers as might tender their services. In the 
latter part of }fay a force consisting of about 550 volunteers, under 
the command of Colonel John C. Hays, and 144 regular troops, under 
the command of Captain J. Stewart, third artillery, moved against the 
Indians, who were found in large numbers. In a well-contested en-
gagement on the 2(l of June, the Indians were defeated and dispersed. 
The action lasted about three hours; our force engaged was a little 
over 300 men, that of the enemy estimated from 800 to 1,000. One 
officer and three men of the volunteers were killed, and seven volun-
teers and regulars were wounded. From forty to fifty Indians were 
killed. On arriving at Pyramid lake, the stronghold of the Indians, 
it was found that they had abandoned their camp in great confusion. 
Since the outbreak, a post has been established on the Carson river, 
garrisoned by one company of dragoons and two companies of infan-
try. No recent disturbances have been reported in that quarter. 
When information of the unsettled state of affairs in Carson Valley 
reached the commander of the department of Utah, he at once sent out 
a company of light artillery, equipped as cavalry, to protect as far as 
practicable the mail and emigrant route west of Camp Floyd. No 
other troops could be spared for this duty. Three companies of dra-
goons were at the same time placed on the northern or Humboldt 
route, for the purpose of giving protection to the emigration on that 
road. These commands remained in the field during the summer, and 
performed efficiently and successfully the service upon which they 
were detached. 
The Snake Indians in the department of Oregon have been trouble-
some during the past year, having attacked and murdered miners and 
emigrants. A large party of them also attacked a body of troops en-
gaged in reconnoitering, but were repulsed. On account of the depre-
dations of the Snakes, the department commander instituted a cam-
paign against them. No large body of Indians was encountered by 
the troops, but small parties were surprised and destroyed. 
A detachment consisting of thirteen officers and 292 enlisted men, 
under command of Major George A. H. Blake, first regiment of dra-
goons, left St. Louis May 3, 1860, for Oregon via Forts Union and 
Benton, Upper Missouri, and the wagon road commenced by Lieuten-
ant John Mullan from Walla-Walla to the latter point. The detach-
ment embarked on three steamers, and the march was undertaken to 
test the feasibility of that route to Oregon. 
From the several reports received from the commander it appears 
that the precautions taken secured the following results: 
The march has been successfully accomplished. The health of the 
troops was generally good except in some fifteen cases of scurvy and 
other diseases which unfitted the men for going beyond the point near 
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Fort Benton, at which they left the boats. These sick men were re-
turned by the boats from Fort Benton. Lieutenant Mullan lost during 
the winter 1nany of the animals and other means of transportation on 
which .dependence was at first placed for the land march ; but this fact 
became known in time to send by the boats, wagons, pack-saddles, &c., 
and with this and the seasonable aid in supplies sent out to meet him 
by the commander of the department of Oregon, Major Blake managed 
to avoid any remarkable delay or suffering to his command. He 
reached Sioux City, Iowa) May 23, having found the water unusually 
low. The 27th of May he was at Fort Randall, Nebraska Territory. 
A temporary rise in the river, from rains) facilitated the passage be-
tween these two points in three days. He arrived at Fort Pierre, 
Nebraska Tenitory, June 2, at noon. The water still very low. On 
the 22d of June he arrived at the mouth of Milk river. From this 
point the larger boat returned, and, to make room, the wagons provided 
for the march were forwarded by land. He reached Fort Union on the 
evening of June 15, and Fort Benton July 2, where he remained until 
August 7, collecting means of transportation, storing supplies he 
could not carry forward with him, and awaiting the arrival of the 
facilities he was to receive from Lieutenant Mullan. He commenced 
his march from Fort Benton August 7, and by the 23d of August he 
was within 400 miles of Walla-Wall a, and .thus far found the road 
practicable and well worked. The 6th of September be reached a 
point west of Bitter Root crossing, 275 miles from Walla-Walla, 
"having made, thus far, very satisfactory progress." Here he found 
some Rtores delivered for him by the American Fur Company. The 
15th of September he arrived at the Creur d'Alene mission, whence he 
detached 150 men to Fort Colville, according to orders. At this mis-
sion he found a pack-train with about 5,000 rations sent by the de-
partment commander from Walla-Walla for his use; but not requiring 
them, he turned them over to Lieutenant Mullan for his expedition. 
This detachment of recruits arrived at Fort Walla-Walla October 4. 
I have the honor to be, sir, very respectfully, your obedient servant, 
S. COOPER, 
Hon. JOHN B. FLOYD, 
Secretary of Wa1·. 
AdJutant General. 
HEADQUARTERS OF THE ARMY' 
New York, November 23, 1860. 
General Orders, No. 11.] 
The hereinafter-mentioned combats between the troops and hostile 
Indians have been brought to the notice of the General-in-Chief since 
the publication of General Orders No. 5, of 1859, showing gallant acts 
and patient endurance under great and varied hardships. These, 
however, are but part of the operations constantly going on in the dif-
ferent military departments, to afford protection to the border settlers 
and emigrants against inroads and depredations by hostile Indians; 
SECRETARY OF WAR. 193 
which operations, though highly creditable to the troops, are not nar-
rated when no actual conflict took place. 
DEPARTMENT OF THE WEST. 
Commanded by Colonel Edwin V. Sumner, fir-st cavalry. 
I. J~tly 11, 1860.--Major John Sedgwick, of the first cavalry, com-
manding companies C and K, second dragoons, F, G, H, and K first 
cavalry, while examining the Upper Arkansas region, dispatched two 
detachments in pursuit of a party of hostile Kiowas, some twenty-five 
miles from Bent's Fort. One was under Captain William Steele, 
sec:mcl dragoons, consisting of First Lieu tenant Francis C. Armstrong, 
second dragoons, Second Lieutenants George D. Bayard and Joseph 
H. Taylor, first cavalry, and eighty-six men; the other under First 
Lieutenant James E. B. Stuart, first cavalry, with twenty men. The 
two, in rapid pursuit, joined, and killing two warriors, captured six· 
teen women and children of the party. 
Lieutenant Bayard was severely wounded, (in the face;) also Private 
John Smith, (first,) of company G, and Ferdinand Schwartz, of com-
pany F, first cavalry. 
The personal daring of Lieutenant Bayard, and the gallant conduct 
of Sergeant William Occleston, of company G, first cavalry, who killed 
one of the warriors, and of Corporal GeorgeS. Newman, of company 
K, first cavalry, are specially noted. 
Officers and men are commended for eagerness in the pursuit and 
cheerfulness in enduring hunger, drenching rains, and hard riding. 
DEPARTMENT OF TEXAS. 
Commanded until February 20, 1860, by Lieutenant Colonel Washington, 
Seawell, eighth infantry, and since by Brevet Colonel Robert E. Lee, 
lieutenant colonel second cavalry. 
II. October 30, 1859.-Second Lieutenant William B. Hazen, eighth 
infantry, with one non-commissioned officer and seven privates of com-
pany F of that regiment, marched from Fort Inge in pursuit of In-
dians, who, it was reported, had killed two citizens near Sabinal. He 
was joined, twenty miles out, by fifteen citizens from Uvalde, and 
next clay by fifteen citizens from Frio ; following the trail till N ovem-
ber 3, he came upon the camp of the Indians, eight in number, near 
the head waters of the Yarmo, charged upon them, and killed four ; 
and} in the pursuit, three others were killed or mortally wounded. 
Captured thirty horses, eight guns, (two of these Lancaster rifles, of 
the pattern issued by the Indian department to Indians of the North-
west,) and much other property. 
Wmmcled.-Lieutenant Hazen severely, the ball passing through 
the hand and entering his side; Mr. Samuel Everett, severely, gun-
shot wound in two places; Mr. Pallium, slightly, with arrows, in three 
places; Mr. Williams, slightly, with an arrow. 
VoL. n--13 
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One horse killed, and Lieutenant Hazen's wounded. 
Private Charles Setzar, of company F, eighth infantry, is noticed as 
always foremost in the fray, and had his horse killed under him. 
Lieutenant Hazen himself killed an Indian, and reports the entire 
command as exhibiting determination to chastise these marauders. 
Having sent a party to Fort Clark for assistance, Lieutenant Hazen, 
in his wounded state, remained on the field four days ; when, his sup-
plies being exhausted, he was placed on a horse, and, after two days' 
constant travel, reached Fort Inge, where he received medical aid. 
The Indians, fully armed with guns, revolvers, and bows, fought 
with desperation. 
III. December 14, 1859.-Corporal Patrick Collins, of company I, 
second cavalry, with ten privates of the company, I. R. Rodriguez, 
guide, and Mr. Robert Ballantyne, struck the trail, four miles from 
Camp Verde, of twelve or fourteen Indians, with some fifteen or twenty 
animals, and after a rapid pursuit of twenty-five or thirty miles, came 
near them; when, dismounting and leaving three men with his horses, 
he advanced with the rest on foot some two miles, and, without being 
seen by the Indians, getting under the bluff on which they were, 
attacked them, killing one, wounding one mortally and two slightly. 
Before the party could climb the bluff the enemy fled. The men all 
behaved in the best manner, also the guide and citizen with the party. 
Private Matthew Kennedy, who killed an Indian, is specially men-
tioned, as also Private Henry Weiss. 
Corporal Collins conducted the scout with discretion and energy. 
IV. December 14, 1859.-Major Samuel P. Heintzelman, first infan-
try, commanding the line of the Rio Grande against the incursions of 
the robber Cortinas and his band of marauders, marched from Fort 
Brown with company E, second cavalry, companies C, L, and ~1:, first 
artillery, seven officers, 158 men, and two 24-pounder howitzers; also 
Captains Tobin's, Hampton's, and Tomlinson's companies of Texas 
rangers, 125 men, marched eight miles and attacked 100 men under 
Frederico Zamora, who retreated, leaving six dead on the field. Loss 
of the troops: one ranger, (mortally wounded,) and two soldiers, first 
artillery, slightly wounded. Names not given. 
Major Heintzleman says all the officers and men behaved well, and 
Lieutenant Sullivan, first artillery, was conspicuous by the good man-
agement of his guns. 
The officers with the command were: :Major Samuel P. Heintzleman, 
first infantry, commanding; First Lieutenant Willian1 R. Boggs, ord-
nance department; Second Lieutenant Charles W. Thomas, regimen-
tal quartermaster, first infantry, and adjutant of the command; Cap-
tain George Stoneman, second cavalry; and Second Lieutenants 
Thomas C. Sullivan, Douglas Ramsay, and William M. Graham, first 
artillery, commanding, respectively, companies C, L, and M, first 
artillery. 
Judge Davis accompanied the command as a volunteer, and gave 
valuable information and assistance. 
V. December 21, 1859 .-Major Samuel P. Heintzleman, first infan-
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try, left Fort Brown to attack Cortinas and his marauding bands at 
Ringgold Barracks, with company E, second cavalry, and companies 
C, L, and M, first artillery, seven officers, and 155 men; also, Major 
Ford's, Captains Tobins, Herron's, Tomlinson's, and Hampton's 
companies of rangers, 198 men. The force of the enemy was 550 
1nen. 
As Major Heintzelman advanced, Cortinas retreated up the river, 
and made a stand near Ringgold Barracks. The enemy were driven 
from every position taken, for ten miles, when they dispersed. Major 
Ford led the advance, and captured both their guns, all their ammu-
nition and baggage. Captain Stoneman dismounted his company, and 
drove a party across the Rio Grande, killing six. About sixty of the 
enemy were killed. Fourteen rangers were wounded, names not given. 
This was a brilliant affair, and reflects high credit on Major Heint-
zelman, and on the officers and soldiers under his orders. 
The officers with the command were: Major Samuel P. Heintzel-
man, first infantry, commanding; second Lieutenant Charles W. 
Thomas, regimental quartermaster, first infantry, and adjutant; Cap-
tains George Stoneman, second cavalry, and Samuel K. Dawson, :first 
artillery; second Lieutenants Thomas C. Sullivan and Willia1n M. 
Graham, first artillery, commanding, respectively, companies C and 
M, :first artillery, and second Lieutenant Douglas Ramsay, :first artil-
lery, temporarily attached to company E, second cavalry. 
VI. January 15, 1860.-Second Lieutenant Fitzhugh Lee, second 
cavalry, one non-commissioned officer, one bugler, and twenty privates 
of company B, second cavalry, pursued a party of Indians seen driving 
animals up Pecan bayou, sixteen miles from Camp Colorado. After a 
rapid march, the first seventeen honrs, with the exception of one halt 
of one hour and a half, in the saddle, they discovered, on the second 
day, two Comanches rapidly driving a herd of animals. The men 
were disencumbered of every extra weight, and swift pursuit made. 
One I wlian was killed; the other, being on a swift pony, succeeded in 
crossing a prairie and reaching unharmed an adjoining wood. Pur-
suit was kept up, among hills and steep ravines, some six or seven 
miles, when he abandoned his pony and attempted to escape on foot. 
Lieutenant Lee :finally, after a search of three or four hours, came 
suddenly upon him behind a ledge of rocks, anu, after a personal 
conflict, killed him. All their animals, twenty-four in number, were 
taken. Lieutenant Lee especially notices the good conduct of Bugler 
Edward M. Hayes, and Privates Benjamin Jones, Robert W. Turney, 
and William McLean, who assisted for three hours in trailing a single 
moccasin track. He also commends the soldierly behavior of Corporal 
John N. Smith, and Private Francis M. Alexander. 
VII. January 24, 1860.-First Sergeant R. H. Chapman, company 
A, second cavalry, with one bugler and nine privates of that company, 
and three citizen volunteers, marched from Fort Mason, and pursued 
the trail of some eighteen Indians with about thirty-eight animals, for 
100 miles; and, on the second day out, found them encamped at the 
mouth of two ravines emptying into the Kickapoo creek, with steep 
bluffs on one side, and thick chapparal on the other. An attack was 
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immediately ordered, and several charges made, mounted and on foot. 
In the first charge two horses were killed, and the sergeants badly 
wounded, and in the other charges three more were badly wounded. 
Four Indians were killed, seyeral wounded, and thirteen animals cap-
tured. 
The sergeant mentions having received valuable assistance from 
:Messrs. James B. Riley, Thomas B. Ives, (wounded,) and Robert 
Casey, volunteers upon the occasion. 
First Sergeant Chapman's conduct is greatly commended. 
VIII. January 27, 1860.-Sergeant Craig, one corporal, and thirteen 
privates of company C, second cavalry, were d,ispatched from Camp 
Lawson in pursuit of Indians who had stolen horses; seven citizens 
joined on the route. On the third day out the Indians, eight in num-
ber, supposed to be Comanches, were overtaken in camp in a thick 
chapparal. A charge was made, when a running fight ensued for four 
or five miles. Four Indians were killed, two badly wounded) but got 
off, and the remaining two escaped unhurt. Privates Blythe and Flinn 
were wounded vvith arrows; the former through the arm, the latter 
through the leg, neither dangerously. All the animals, except those 
mounted by the Indians, twenty-one in number, were taken. 
The commanding officer of Camp Lawson gives great credit to the 
sergeant and his whole party for energy in the pursuit and bravery in 
the combat. 
IX. Jamtary 30, 1860.-Captain Richard W. Johnson, second cav-
alry, left Fort Mason with three non-commissioned officers and thirty-
seven privates of companies A and F, second cavalry, for a ten-days' 
scout to the head of the North Concha, but found no Indians. Renew-
ing his supplies at Fort Chadbourne, and leaving twenty men with as 
many disabled horses, he recommenced his scout with twenty men, and 
succeeded, on the second day out, in finding a trail of fourteen horses, 
which he followed. On the next day, near sundown, he came upon a 
party of Indians encamped in a dense chapparal. He cut off their 
horses and charged upon the camp, but was unable to reach the Indians 
on horseback. Taking twelve men he adv-anced on foot, and continued 
firing, whenever an Indian could be seen, until dark. One Indian was 
killed, and two mortally wounded. A terrific storm coming on during 
the night, the Indians escaped on foot, leaving no trace. 
Captain Johnson is of opinion that white men were with the Indians, 
as when the charge was first made he heard two men speaking the 
English language too fluently for Indians. 
X. JJfay 7, 1860.-Sergeant Thomas G. Dennin, company I(, first 
infantry, in command of an escort to a train proceeding to Fort Lan-
caster, was attacked by some forty or fifty mounted Indians, whom he 
gallantly repulsed, but not before they had succeeded in taking posses-
sion of the rear wagon, which they upset and used as a barricade. They 
also captured four mules, one horse, and four oxen. Two Indians and 
one horse were killed. 
A Mexican of the party was wounded, as also the horse he rode. 
The commanding officer of Fort Lancaster commends the good con-
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duct of Sergeant Dennin and party, (number not given,) and states 
that they behaved with courage and cool judgment during the attack. 
XI. June, 1860.-Early in June six commpanies of the first cavalry, 
(A, B, C, D, E, and I,) were detatched from Forts Washita, Arbuckle, 
and Cobb, on an expedition against the hostile Kioway and Comanche 
Indians-eleven officers and four hundred and nineteen enlisted men-
the whole under the command of Captain Samuel D. Sturgis, first 
cavalry. The other officers were Assistant Surgeon Charles T. Alex-
ander, Captain William N. R. Beall, James Mcintosh, Eugene A. 
Carr, First Lieutenant Alfred Stockton, jr., Second Lieutenants Richard 
H. Riddick, John R. Church, Edward Ingraham, Lumford L. Lomax, 
Oliver H. Fish, and Andrew Jackson, jr. 
The command marched from the Canadian to the Arkansas river) 
and examined that region; and on the 28th of August, having dis-
covered the trail of Indians, marched fr01n that river toward the north, 
and by a series of rapid marches, several of them at night, reached 
their camp on "&lomon' s Fork" on the 2d of September, which had 
been abandoned the night previous. On the 3d, five of the Indian 
Ecouts fell in with a large party of the enemy, and two of the scouts 
were killed, and the others wounded, one fatally. Three of the enemy 
were killed, and several wounded. Before daylight of this day some 
thirty or more Indians attacked the camp, but retired before it was 
light enough to pursue them. Two were supposed to be badly vvounded. 
At daylight Captain Mcintosh was sent, at his request, with sixteen 
men to reconnoiter a ravine near at hand, leading in the direction of 
the trail, while the column moved on. Lieutenant Fish was detached 
with the advanced guard and thirty-six men to the support of the 
captain, and the whole command followed in pursuit for eighteen miles. 
In this affair two of the enemy were killed. On the 6th, after leaving 
camp on Beaver creek, thirty or forty Indians made their appearance, 
when Lieutenant Fish was sent in pursuit with twenty men on picked 
horses, Lieutenant Ingrahan with the advanced guard following in 
the rear. The jaded horses of the cavalry, after a march of one thou-
'Sancl miles, were no match for the fresh ones of the enemy, and could 
not overtake them. Finally, on crossing a boggy branch of the Re-
publican, the Indians were discovered in force from six to eight hun-
dred, and dispositions were immediately made to attack them. The 
Indians seemed disposed to make a stand, but, as the troops moved up at 
a gallop in good order, the enemy gave way, and the cavalry horses, 
though urged, could not overtake the fresh horses of the Indians. The 
pursuit continued for fifteen miles, when the Indians scattered on the 
north side of the Republican Fork, rendering further pursuit impossible. 
In this affair and the preceding skirmishes twenty-nine of the enemy 
were killed, and probably a great many wounded. Our loss was: 
killed, two friendly Indians; wounded, First Sergeant John 0' Connell, 
slightly, and Privates Michael Wheelan and Gerard M. Beech, of com-
pany B, severely; missing, Private Matthew Green, of company D. 
Six horses were killed, wounded, and otherwise disabled. 
The nature of the engagement afforded to but few the opportunity 
of displaying individual prowess. All are commended for gallant zeal 
in the performance of arduous duties. r.rhe following soldiers are 
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specially mentioned: Private Michael Wheelan, of company B, was 
surrounded and attacked by nine Indians, but, though wounded in 
both legs, he killed two, wounded one, and broke with his saber the 
heads of three lances, when he was rescued by three gallant men from 
the train. 
Private Warren Hastings, company I, left behind on account of his 
horse becoming disabled, was attacked by some ten or twelve Indians, 
of whom he killed one and wounded three, when he was rescued by 
three of his comrades. · 
Private Ballard, of company A, and T. J. Simpson, of company I, 
are reported as each killing an Indian in hand-to-hand conflict, under 
circumstances similar to those mentioned above. 
rrhis whole affair is eminently creditable to Captain Sturgis, his 
officers, and men. 
XII. Aug·ust 26, 1860.-1\fajor George H. Thomas, second cavalry, 
in command of a detachment of the regimental band and companies A, 
B, D, and F of that regiment, on his return to Camp Cooper from an 
extensive scout of thirty-nine days, to the head waters of the Concha 
and Colorado rivers, discovered the trail of Indians, which was rapidly 
followed by himself, Lieutenant William W. Lowe, two non-commis-
sioned officers, twenty-two privates of the band, and company D, for 
sixty miles. The Indians, eleven in number when discovered, were in 
motion. After being hotly pursued for a few miles they abandoned 
the horses they were driving, and all escaped except one, who, having 
dismounted, was killed, but not before he had severely wounded Major 
Thomas in the chin and chest with arrows, Private William Murphy, 
of company D, slightly in the left shoulder, John Zite and Casper 
Siddel, of the band, slightly each in the leg. The Indian also wounded 
slightly with his lance Sergeant Hausser, chief bugler, and Private 
Hugh Clark, of company D. 
Twenty-eight animals were captured. 
XIII. August 27, 1860.-Corporal Rutter, with eight privates of 
company B, second cavalry, and Mr. Mulky, as guide, was detached 
from Camp Colorado in pursuit of Indians who had stolen horses fron'l 
citizens five miles from the post. The party left in a rain storm, which 
continued with little intermission for two days. Coming to a ravine 
which required swimming, the command pushed on and effected a 
crossing, men and horses going under; rising the opposite bank, the 
corporal found himself in the camp of the Indians, who, being sur-
prised, ran for a thicket lower down the creek. A charge was made, 
but unfortunately only three or four carbines and pistols would fire. 
The Indians seeing the condition of the arms, forced their way through 
the men and escaped. 
Private James Cunningham was killed with arrows, and two horses 
wounded. Three Indians were supposed to be wounded. Two were 
seen to fall, shot by Private McLaughlin and Mr. l\fulky. The stolen 
horses were recovered. 
Corporal Rutter deserves commendation for persevering in the pur-
suit during the heavy rain storm, and when even the Indians were 
awaiting in camp a change of weather. 
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DEPARTMENT OF NEW MEXICO. 
Commanded by Colonel Thomas T. Fa~mtleroy, first dragoons. 
XIV. November 1, 1859.-Brevet Major Oliver L. Shepherd, captain 
third infantry, marched from Fort Defiance against the Tunicha Navajo 
Indians, with companies B, C, and G, third infantry, and a detach-
ment of mounted riflemen, eight officers, and two hundred and seventy-
three enlisted men. The command was out twelve days, and marched 
one hundred and eighty miles. The campaign was an arduous one, 
and the men suffered much from cold, especially those on the outlying 
pickets. The results were two Indians killed, six wounded, two women 
taken prisoners, and two hundred and eighty sheep captured. No loss 
on the part of the troops. The officers with the command were Acting 
Assistant Surgeon Alden, Captain William B. Johns, Second Lieu-
tenants Thomas W. Walker, William Dickinson, George W. Holt, 
third infantry; John V. D. DuBois and Ira W. Claflin, mounted rifle-
men. 
XV. November 12, 1859.-Brevet Lieutenant Colonel Isaac V. D. 
Reeve, captain eighth infantry, in command of the Pinal Apache ex-
pedition, marched from his depot, on the San Pedro river, about sixty 
miles from Fort Buchanan, with company D and a detachment of com-
pany G, first dragoons, companies A and E, mounted riflemen-five 
officers and 171 men. The command marched over a very rough coun-
try 140 miles to the Mescal mountains, and was in the field fifteen 
days. One man, two women, and seventeen children were taken pris-
oners. 
Second Lieutenant John R. Cooke, eighth infantry, who had been 
left by Colonel Reeve in command of the depot on the San Pedro, 
attacked, November 19, two small parties of Pinal Indians near his 
camp, wounding three, and capturing thirty horses and fifteen head 
of cattle. 
XVI. November 14, 1859.-First Lieutenant William D. Whipple, 
third infantry, marched in the night from Fort Defiance with a detach-
ment from companies B, C, E, and G, third infantry, three officers 
and 145 enlisted men, against Tunicba Navajos who had stolen a 
flock of sheep the night before. Officers present: Second Lieutenants 
Thomas W. Walker and Alexander N. Shipley, third infantry; also, 
Mr. S. F. Kendrick, agent of the Navajos. 
The command came upon a party of six or eight Indians, driving 
stock, and captured sixty-two horses, as many sheep as had been 
stolen, and 130 goats. Private Patrick Rice, of company E, third 
infantry, missing-supposed to have voluntarily separated himself 
from the command. '!,he scout was executed with great vigor and 
celerity. 
XVII. December 3, 1859.-Second Lieutenant Henry C. McNeil, 
mounted riflemen, was detached from Fort Buchanan, with twenty-five 
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men of companies A and E, of his regiment, in the night, in pursuit 
of a party of Pinal Indians, ten or twelve in number. He came in 
sight of the Indians about noon next day, and after a sharp chase of 
seven miles, succeeded in overtaking them just as they were about 
entering the mountains. Two Indians were killed and three wounded) 
and a Mexican captive recovered. The rest escaped in the mountains. 
Thirteen horses and all their plunder were taken. 
XVIII. December 4, 1859.- Sergeant Francis McCabe, company H, 
mounted riflemen, commanding an escort to the mail proceeding to 
Fort Union, New Mexico, was attacked in the night by about twenty 
mounted Kiowa Indians, whom he repulsed. Afterwards, ten Indians 
on foot kept up a fire for several hours from the rocks near the camp. 
Next morning he attacked the Indians ancl drove them off. The ser-
geant is of opinion that several Indians were killed and wounded. 
Private Isaac R. Baker, company H, mounted riflemen, slightly 
wounded. Sergeant McCabe speaks in high terms of the coolness and 
conrage of his men, and says, Corporal Thomas M. Brierly, company 
G, mounted riflemen, particularly distinguished himself. What the 
sergeant says of others must be true of himself. 
XIX. December 14) 1859.-Brevet Lieutenant Colonel Isaac V. D. 
Reeve, eighth infantry, on his second expedition (which lasted twenty-
one days) against the Pinal Indians, marched from Fort Buchanan 
with companies D and G, first dragoons, and a detachment from com-
pany C, mounted riflemen-in all five officers, including Assistant 
Surgeon J. Cooper :McKee, and 110 men. During the campaign, eight 
Indians were killed, one wounded, and twenty-three taken prisoners ; 
all but one of the latter being women and children. One hundred and 
eleven head of horses and cattle, four guns, and numerous bows and 
arrows, and other property of much value to the Indians were cap-
tured. The whole distance marched was 350 miles, and Captain 
Ewell, slightly wounded in the hand, was the only one of the com-
mand who received an injury. 
Colonel Reeve states that the exposure to cold, mud, rain, and snow, 
and the excessive fatigue of marching over a very rough country, were 
borne by the troops with cheerfulness, and their arduous duties per-
formed with alacrity. 
XX. Jan~tary 5, 1860.-Captain George McLane, Second Lieuten-
ant. E. P. Cressey, with forty-five men of companies F and I, mounted 
riflemen, marched from :Fort Uraig, having been ordered to pursue a 
party of Indians reported to have driven off several herds of sheep. 
After a rapid pursuit of twelve hours, the herd, of some 6,000 sheep, 
was overtaken in the mountains and secured. The Indians made no 
attempt to defend it. 
XXI. January 18, 1860.-Second Lieutenant \Villiam Dickinson, 
third infantry, was dispatched from Fort Defiance with two non-com-
missioned officers and forty privates from companies B, C, E, and G, 
ihird infantry, to meet and escort to the post an important wagon 
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train. The first day out, the advanced guard under Corporal Edgar, 
company B, third infantry, captured three mounted Navajos, and the 
rear guard, under Sergeant Speakhart, was attacked by about thirty 
mounted Indians. A sharp conflict for a short time ensued ; two 
Indians were shot from their horses, one supposed to be killed. On 
the 20th, at Bacon Spring, the command was joined by a supply 
train of seventeen wagons, escorted by Corporal Fitzpatrick and eight 
privates of company F, third infantry. The whole country was alive 
with Indians and herds, the route being through the worst part of the 
Navajo country. On the 22d, an attack was made at the Sixteen-mile 
pond, when Private Geissler, company B, third infantry, was shot 
through the arm. A force of fifty or sixty Indians, keeping up a brisk 
fire, hung upon and annoyed the march of the command until within 
six miles from the post. The most serious attack that day was four 
miles from the Sixteen-mile pond, and much exertion, with rapid 
firing, was required to dislodge the enemy. One Indian was killed. 
The entire command behaved admirably and fought zealously. The 
good conduct of Sergeant Speakheart, of company E, third infantry, 
in charge of the rear guard, and of Corporal Fitzpatrick, company F, 
third infantry, in charge of the adva11:cecl guard of skirmishers, is 
especially noticed; also that of Corporal Edgar, company B, third in-
fantry, who surprised and captured the party of Indians, on the first 
day 's march. 
XXII. Fe7Yruary 2, 1860.- Information having been communicated 
to Brevet Lieutenant Colonel Andrew Porter, mounted riflemen, com-
manding Fort Craig, that over one hundred Navajos had crossed the 
Rio Grande at several points, and captured large numbers of sheep, he 
organized separate pursuits, by detachments as hereinafter described, 
to intercept them at the crossings of the Tiver, or overtake them befoTe 
reaching the mountain passes. 
February 5, 1860. -Captain George 1\icLanc, with Lieutenant 
Cressey, and forty men of company I, mounted riflemen, left Fol't 
Craig, and marched rapidly down on the west side of the Rio Grande, 
some seventy miles. Learning there that the Indians had crossed at 
the pass of Ojo del J\'Iuerto, thirty-five miles above, he made a rapid 
countermarch. The Indians, about fifty, had passed with some three 
or four thousand sheep, abandoning some seven or eight thousand 
more, which, in their rapid flight, they had been unable to get across. 
The horses being too much broken down to pursue them, Captain 
1icLane sent his guide, Captain Chavis, with several of his men, on 
fresh animals, to Fort Craig, with the information. Captain Chavis 
finding Lieutenant Colonel Porter had left the post, started to over-
overtake him, but was prevented by being attacked by a large number 
of Indians, forty · miles from the post, who killed two of his party and 
wounded three. After a desperate fight of several hours, the captain 
made good his escape with his wounded men under cover of the night, 
and by the assistance of Lance Corporal Price and eight men, sent 
from Fort Craig, returned to that post. On the 7th, Captain MciJane 
was joined by Sergeant Sunday and twelve men of company I. On the 
next day, being satisfied that another party of Indians had entered 
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the canon, after sending Corporal Leammy with ten men to the ford 
opposite the canon, he succeeded in entering the Canon del Muerto, with 
his command undiscovered until within a thousand yards of the enemy, 
who divided into three parties; some twelve or fifteen (mounted) to the 
left, evidently to attack him in the rear; another party of ten or twelve 
men mounted and on foot, made fur the river, with one thousand sheep 
and forty-five head of cattle; and the third party, of forty or forty-five on 
foot, fled to the hill-side. Lieutenant Cressey, with a detachment, was 
dispatched to the left, and be gallantly dashed after the mounted 
Indians, driving them back into the canon five or six miles, thus pre-
venting an attack from the rear, and securing the recapture of the stolen 
sheep. Captain McLane then following to its base the party which had 
fled to the hill, dismounted and attacked with great effect, driving the 
Indians over the hills, killing thirteen and wounding several. Four 
thousand sheep, forty-nine head of cattle, nine ponies, two burros, and 
a number of blankets, packs, &c., were captured. 
Corporal William Leammy, with great credit to himself, had, in 
the meantime, intercepted the party that fled to the river, killing two 
or three Indians, and taking all their sheep and cattle, and two ponies. 
The Captain says, the Corporal's conduct on this occasion is worthy of 
all commendation; also that the conduct of his men in the whole affair 
was excellent. He commends the coolness and alacrity of first Ser-
geant Peter :McGrath, of Sergeant George Sunday, who bore himself 
most handsomely in a single combat with a young brave; Private 
Thomas Gillon, who killed two Indians, and of Michael Romayne, 
who killed one. Private Charles Kaufman charged upon an Indian, 
killed him with his pistol, and captured his horse. Sergeant Lowries 
and Privates Alexander W. Brown, Peter Reilly, and Bugler John 
Welde, were by their gallant bearing particularly distinguished. 
Lieutenant Cressey recommends to the notice of the Captain, .Cor-
poral John J. Knox, who charged handsomely side by side with the 
lieutenant, in the pursuit of the mounted Indians. 
February 7, 1860.-First Sergeant Hugh McQuaide, company F, 
mounted riflemen, left Fort Craig with Corporal Price and fourteen 
privates of that company, and proceeded to the Jornado, where he 
found the trail of the sheep driven off by the Indians. The latter, 
finding themselves so rapidly followed, divided the herd between six 
or seven parties, each taking a different direction; but the Sergeant, 
judging they would unite near the head of Canada Alamos, directed 
his course accordingly. Three Indians being discovered driving a 
herd of sheep, a rapid pursuit was made, and one Indian was killed at 
long range, and another supposed to have been wounded. It was quite 
dark when the sheep were gathered and driven into camp. All the 
sheep capture and collected on the trail amounted to between fifteen 
and sixteen hundred. The distance traveled was some ninety miles 
over a very rough country. 
Sergeant McQuaide bears testimony to the patient endurance and 
fine bearing of his men, particularly of Corporal Price. Throughout 
the long charge, which was very severe on man and beast, not a mur-
.. mur was heard, and every order was promptly obeyed. 
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Sergeant McQuaide, on this expedition, fully sustained a high 
character gained by him on previous occasions. 
February 7.-Brevet Lieutenant Colonel Andrew Porter, mounted 
riflemen, with Assistant Surgeon Glover Perin, medical department, 
five non-commissioned officers, two buglers, and forty-four privates of 
companies F and I, mounted riflemen, left Fort Craig, and after get-
ting into camp, was joined ·by Robert H. Stapleton, Esq., and seven 
citizens. He encamped, the second day, at the base of the Loceros 
mountains, and soon after discovered thirty-five or forty Indians cross-
ing the plain. The best horses were immediately saddled, and Lieu-
tenant Colonel Porter, with Sergeants Brady and Cosgrave, Corporals 
Maryhugh and Wright, and nineteen men of company F, and Corporal 
Monahan and one private of company I, set out in pursuit, leaving 
Assistant Surgeon Perin, with the remainder of the command, in 
charge of the camp. In a hard run of about eighteen miles the party 
succeeded in killing and wounding sixteen Indians, and captured two 
ponies, three beeves, and four hundred and twenty sheep. The dis-
tance marched, during the last eighteen hours, was ninety miles. 
Lieutenant Colonel Porter states that nothing could surpass the good 
conduct of the men; and, where all strove so faithfully and well to do 
their duty, be finds it difficult to select any for special mention. In 
the engagement the excellent services of Sergeants Brady and Cos-
grave, Corporal J\1aryhugh, Lance Corporal Wright, Privates Metcalf 
and West of company F, and Corporal Monahan of company I, deserve 
particular notice. Corporals Cosgrave and 1\Iaryhugh killed each two 
Indians. The guide, Jose Miguel J ararnillo, exhibited not only skill 
and knowledge in his place, but also daring courage; unaided, he 
overtook and killed an Indian with his pistol. 
XXIII. Februa1·y 8, 1860.- A guard, consisting of Sergeant Wer-
ner, company C, Corporals Bailey, company G, and Elwood, company 
B, and forty-one privates, third infantry-over the cattle herd of Fort 
Defiance, seven miles from that post-sustained an attack on three 
sides from five hundred Navajos, one half of whom mounted, during 
more than two hours. The enemy were bravely repulsed, and the 
cattle driven within the corral, when a scattering fire was kept up at 
long range. Fortunately, at sunrise, half an hour before the attack, 
an advanced guard of ten privates, under Corporal Elwood, company 
B, third infantry, had been posted half a mile in advance in the woods. 
This guard, after being twice driven back to the woods, finally suc-
ceeded in forming a junction with the herd guard, which, being now 
twenty-seven strong, commenced a slow retreat to the camp, half a 
mile distant, first dislodging the Indians in the narrow strip of woods 
between the herd and the camp, the latter, in the meanwhile, having 
been defended by Sergeant Werner and seventeen men. The Navajos, 
discovering the approach of a reinforcement from the fort, fled in every 
direction. 
The enemy lost ten of their number killed, and about twenty 
wounded. Private Agnew, company G, third infantry, wounded 
through the hand, was the only one of the guard injured. 
The gallantry and good conduct of the entire command is mentioned 
in orders by the commander of Fort Defiance, in which all are noted 
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by name. Sergeant Werner and Corporals Bailey and Ellwood-the 
three non-commissioned officers in command of the camp, cattle, and 
advanced guards-must have been conspicuous for all the high quali-
ties that make the soldier. 
XXIV . .Ap'ril 30, 1860.-An attack was made on Fort Defiance, by 
some thousand Navajos, half an hour before sunrise. The attack was 
made on three sides of the work, the Indians being enabled, under the 
cover of the night, to take strong positions. 
The post was garrisoned by companies B, C, and E, third infantry. 
Brevet Major Oliver L. Shepherd, commanding. The other officers 
were Assistant Surgeon Joseph H. Bill, Captain William B. Johns, 
First Lieutenant William D. Whipple, Second Lieutenants John 
MeL. Hildt and William Dickinson. 
On the attack being made, the garrison promptly sallied forth, and 
gallantly sustained a conflict of two hours, when the Indians were 
defeated and driven from every position, leaving two of their number 
dead on the field. It was afterwards ascertained, from a captive 
female, that six wounded Indians had died, and several more were so 
badly wounded as to be unable to survive. 
Private Sylvanius Johnson, company E, third infantry, was killed; 
and Corporal Joseph McCourt and Private John Gibson, of the same 
company, were slightly wounded. 
The defense of Fort Defiance does great credit to Major Shepherd, 
his officers and men. 
XXV. July 23, 1860.-The Comanche Indians being in the habit 
of coming to the Mexican towns in the vicinity of Hatch ranche, to 
procure arms, ammunition, &c., were warned that they must not do 
so, but nevertheless persisted. One hundred of them, well mounted, 
having made their appearance, Second Lieutenant Royall T. Frank, 
eighth infantry, in command of fifty men of companies E and K of 
his regiment, marched out and fired one volley at the distance of one 
hundred and fifty yards, killing three or four and wounding others, 
when they retreated, carrying off their killed and wounded. They 
charged by the way on a passing American, ·wounding him with a 
lance, but not fatally. 
The command behaved in the most creditable manner, and Lieuten-
ant Frank's conduct is highly praised by his commander. 
XXVI. September 18, 1860.-A party of thirty Navajos made an 
attempt to run off the mule herd of Fort Defiance, which was protected 
by thirty-one men, one sergeant and seven teamsters being mounted on 
mules. The Indians dashed through the footmen into the herd, when 
they were met by the mounted men in the most gallant manner, and 
quite a sharp skirmish took place. The herd was taken and retaken 
two or three times, and finally the Indians rapidly retreated with six 
mules. Six mules wounded, one killed; two cattle wounded. 
On the alarm being given at the fort, Second Lieutenant David H. 
Brotherton, with company H fifth infantry, was sent in pursuit, and 
other officers and men sallied forth, but the Indians could not be over-
taken. 
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Sergeant Depew, of company C, fifth infantry, (supposed to be in 
command, though not so reported,) and Private Hewson, of company 
H, were severely, and Privates Snyder and Wood, of company C, and 
Kaufman, of company H, slightly wounded with arrows. The hand-
some manner in which the mounted men behaved is seen from the fact 
that five out of the eight were wounded. Several Indians are supposed 
to have been wounded in the hand-to-hand fight. 
The affair is highly creditable to Sergeant Depew and the men of 
his command. 
DEP .ARTMENT OF UTAH. 
Commanded from February 29 until August 20, 1860, by Brevet Colonel 
Charles F. Smith, lieutenant colonel tenth infantry, and since by Col-
onel Philip St. G. Coolce, second d1·agoons. 
XXVII. JJ!lay 27, 1860.-An Indian outbreak having occurred be-
tween Camp Floyd and Carson Y alley on the Toute to California, 
accompanied by depredations upon emigrants and mail stations, light 
company B fourth artilleTy, (mounted as cavalry,) was directed by 
Brevet Colonel Charles F. Smith, tenth infantry, to proceed against 
these Indians, (Shoshonees, Snakes, Pah-utes, and Pitt Rivers,) to pre-
vent further hostilities. 
The company was commanded by First Lieutenant Delavan D. 
Perkins, fourth artillery, until August 8, when, from severe illness, he 
was relieved by First Lieutenant Stephen H. Weed, fourth artillery. 
The other officers with it were Assistant Surgeon Charles Brewer, 
Lieutenants Francis Beach, fourth artillery, and _Alexander Murry, 
tenth infantry. 
The company in the performance of its arduous duty marched during 
the summer about 2,000 miles over a barren and almost desert country, 
and, until late in September, though the Indians were continually 
hostile, the road was kept open for the mail and express, and emigra-
tion protected. Several of the scouting parties encountered the enemy, 
and drove them to the mountains with loss on their part. One attack 
at Egan canon, August 11, resulted in the loss of five Indians killed 
and six wounded. On the side of the troops, Private John Conly was 
mortally, and Corporal John Mitchell and Private Joseph Herzog were 
quite seriously wounded. 
At a subsequent affair at Deep creek, September 6, Sergeant George 
L. Bishop was wounded. . 
The Indians lost about twenty-five killed, and an unknown number 
wounded. 
The company commander directs particular attention to the follow-
ing non-commissioned officers and privates of company B fourth artil-
lery, who came under his notice, as especially distinguished for brave · 
and meritorious conduct: First Sergeant James Stewart, Sergeants 
Henry Workman and George L. Bishop, Corporal John :Mitchell, 
Artificer William West, Privates J\Ioses C. Armstrong, Thomas Conly, 
Frederick Chapin, John Connors, William Crawford) William Kelly, 
Joseph Herzog, John B. Lackey, Andrew McBridge, Patrick Scally, 
and Charles N. Scott. 
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Assistant Surgeon Charles Brewer, medical department, is mentioned 
as unremitting in his care and attention to the sick and wounded; and 
Lieutenant Beach, fourth artillery, and Murry, tenth infantry, 'as very 
zealous in the performance of their duties. 
DEPARTMENT OF CALIFORNIA. 
Commanded unt-il October 17, 1860, (the date of his death,) by B ,revet 
Brigadier General Newman H. Clarke, colonel sixth i1ifantry. 
XXVIII. May, 1860.-First Sergeant John Feilner, of company 
F, first dragoons, having received a furlough from his commanding 
officer at Fort Crook, started with Private Alexander Guise, of the 
same company, for Lake I{lamath to collect ornithological specimens 
for the Smithsonian Institute. Whilst at the house of a Mr. Baker, 
sixty miles fi·om Yreka, in the Modoc country, an attack was made by 
some thirty well mounted Indians, which was gallantly repulsed by 
the two soldiers and four citizens, with a loss to the Indians of three 
or four, including the principal chief, shot by Private Guise; Sergeant 
Feilner also killed a warrior. 
The Indians were wholly the aggressors, and the whites acted 
entirely on the defensive. 
This affair exhibits high soldierly qualities in both the sergeant and 
the private. 
XXIX. J1tne 2, 1860.-0n the breaking out of hostilities by the 
Pah-utes, Bannocks, and Shoshonees, the commanding officer of the 
department of California sent an expedition into Carson Valley, Utah 
Territory, and its vicinity. On the 29th of May Captain Joseph 
Stewart, with his company H, third artillery, and company A, sixth 
infantry, joined the volunteer force under Colonel John C. Hays, 
numbering about five hundred and fifty, besides about fifty employes, 
who had bad a skirmish with some two hundred Indians a few clays 
previously. On going into camp on the Truckee Tiver, a few miles 
from Pyramid lake, the Indians passed in rear of the camp, driving 
in Hays's scouts. Leaving Captain Flint with the guard (twenty 
men) and half of his company, Captain Steward, with his company 
and the other half of company A, sixth infantry, under Second Lieu-
tenant Edward R. Warner, third artillery, sallied forth and, with the 
volunteers, encountered the enemy. 
The other officers engaged were Assistant Surgeon Charles C. 
Keeney, medical department, Captain Tredwell Moore, assistant quar-
termaster, First Lieutenant Horatio G. Gibson, and Second Lieutenant 
Augustus G. Robinson, third artillery. Also, Captain Lippett, of 
San Francisco, who accompanied the command from Carson valley as 
a volunteer. 
The enemy were defeated after a sharp conflict of two hours' dura-
tion, and driven some three or four miles down the river, and they 
subsequently left the valley of the Truckee. The loss on the part of 
the enemy was more than twenty killed and an equal or greater 
number wounded. ' 
Sergeant Samuel Bennett, of company H, third artillery, was 
slightly, and Privates George Campbell and George Clifton, of the 
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same company, and Private Paul Liebman, of company A, sixth in-
fantry, severely wounded. Of the volunteers, two died from wounds 
and two others were wounded. Captain Storey supposed to be mor-
tally wounded. 
DEPARTMENT OF OREGON. 
Commanded 1tntil Ju1y 5, 1860, by Brigadier General William S. 
Harney, and since by Colonel George Wright, ninth infantry. 
XXX. llfay 24, 18o0.-Major Enoch Steen, in command of com-
pany H, first dragoons, left Fort Dalles to open a road from Harney 
lake to Eugene City, and afford protection to emigrants. On the 
breaking out of hostilities by the Snake Indians his command was re-
inforced by Captain Andrew J. Smith's company, C, first dragoons, 
then in the field, and by companies A, B, and M, third artillery, 
under Brevet Major George P. Andrews, from Fort Vancouver, and 
fifteen friendly vVasco Indians, as guides. 
A series of active scouts were kept up in the country about Harney 
lake, abundantly displaying the vigor and enterprise of the com-
mander, and the zeal and efficiency of the troops. The marauding 
bands of Snakes were driven from the country west of the Blue mount-
ains, and from the route of immigration, with the loss of eleven of 
their people. 
The officers engaged under Major Steen were-
Stcyff.-Assistant Surgeons Alexander B. Hasson and Lewis Taylor 
and Brevet Second Lieutenant J ose1)h Dixon, topographical engineers. 
First dragoons. -Captain Andrew J. Smith, First Lieutenants 
Robert Johnson and William D. Pender, and Second Lieutenants 
David McM. Gregg and James Wheeler, jr. 
Third artillery .-Brevet Major George P. Andrews, First Lieuten-
ants John Kellogg and John Edwards, jr., and Second Lieutenant 
George F. B. Dandy. 
XXXI. June 23, 1860.-Captain Andrew J. Smith, in command of 
his company, C, first dragoons, having left Fort Dalles, May 12, for 
City Rocks, to escort any emigrants in that vicinity, was, on the 
march from near Lake Harney to the Owyhee river, attacked on going 
into camp by upwards of one hundred and fifty Indians, more than 
half of them mounted, who charged the pack-train, hoping to stam-
pede the animals. The rear guard rushed the train into camp, and 
protected it very handsomely until the company was brought into 
action. After a contest of an hour and a half the Indians were de-
feated and driven to the hills, about half a mile from the camp, with 
a loss on their part of one killed and many severely wounded, who 
dropped from their horses and were carried off. 
Captain Smith bears witness to the zeal and gallantry of Lieu-
-tenants Pender and vVheeler, jr., first dragoons, and the men of his 
company, and also of some of the employes during the successful 
conflict. 
By command of Lieutenant General Scott. 
L. THO:Th1AS, 
Assistant AdJutant General. 
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x~gs~~a~-~~~~r~~·g~~;i;)·ffi~~~·~: .~ . ~ :: :::: :::: :::: :: :: :: :: :: j:::: :::: :::::::::::::::: ::::::::::~ 
Adjutant General's department . . . . 1 1 4 t8 ............................................. . 
t~~~f~L~~~~~~~~~.~?~~~~.~~ :: :: :: :::: :::: :::: ~~ :~ :i :: :t: :: :::: :::: :::: :::: :::: :: :: :: :: :: :: 
Quar_termaster's department... .. .. .. .. .. .. .. . .. . .. . . .. 1 2
1
' 2 4 t28 ..................... . .... .. 
Snbststence department....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . l 1 2 tB ........... . 
l\1edical department •.•..••.....•.............. ......... .. , . . . . . . . . . . . . . . . . . . . . . . . . 1 30 84 •..... 
~;rgr~iEfi~~~;:~::i.;::: :::::: :::: :::: :::::::::::: :y :: :::: :::: :::: :::: :::: :::::::: :'~ 
1st re~iment of dragoons .•...• ~~-:-:-~~~ -:-:-~~~~~ -:-:-==~~~-:-:--:-:- -:-:--:-:-l-:-:--:-:-
2d regllllent of dragoons....... . . . . . . . . . . . . . . .................•.••............................ 
Aggregate ofdragoons ... -:-:--:-:--:-:-~==-:-:-~~~-:-:-C-:-:- .-:-:-:=~~~~~-:-:-~-:-:--:-:-~ 
:::~~~~~.:~~~~~~:.: ;;; :::: :-:: ::::[;~;;[; ·::: :::: :::: ~ :::: ::::1111111 
1st regiment of artillery ........................ 'I" ........ 1
1 
.................................. .. 
2d rt>giment of artillery ......................................................................•. 
3d regi~ent ofarti~lery ...................... , ................................................ .. 
4th regtment of artillery .•........... • ..... · · · · · · .. · · · · · · · .
1
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
N~~;,:'~~:r:::~~~~!,::;.•;. ~~~. :: .:.: .:.: ::.:.-_ ::.:.-_ :::.-.1.:.: .:.: :.L .:.:'.:.:!.:.: :.:.:.-.1:::.-. ::.:.-_ ::.:.-_ ::.:.-_ .:.:1.:.: .:.:1.:.: .:.: .:.: 
Grand aggregate ........ 1 3 1 11 41 tBjt1 2 11 1 2
1 
21 41 t281 1 11 2 tB\ 1130 841 11 2125 
*The jive aid~-de-camp being taken from regiments, in tile strength of which they arc included, are, to avoid 
counting them twice, excl uded from the columns "total commissioned" and "aggregate." 
t Two of the eight assistant adjutants general, (captains by brevet,) jotw· or the twenty eight assistant quarter-
masters, and one of the eight commissaries of subsistence, (captains,) belonging also to regiments, and being 
included in their strength, are, trJ avoid counting them twice, excluded front the columns "total commissioned" 
and "aggregate" of their respective departments. As tile regimental and staff commissions held by these officers 
are of unequal grade, they are not afi'ected by the provisions of the seventh section of the act of June 18, 1846. The 
like remark is applicable to the judge advocate of the Army, who is also a captain in the ordnance department. 
t By tJ,e act of March 3, 1853, section!!, a lieutenant of engineers, topographical engineers, and ordnance, 
haviug served "fourteen years continuous service as lieutenant," is entitled to promotion to the rank of cap-
tain; but such promotion is 110t to increase the whole numb<'r of otricers in either of said corps beyond the 
number previously fixed by law. 
§Under the fourth section of the act of April 29, 1812, "making further provision for the corps of engineers," 
one brevet second lieutenant is a llowed to every" cotnpany." The number authorized is consequently 199 
The number attached to the Army on the 30th of June last was 17. While of these have since become entitled 
to promotion, 41 more have been added by the graduation of the class of July 1, 1860. 
II The adjutants of artillery and infantry, (14,) and all the regimental quartermasters, (19,) being taken from 
the subalterns, and as such accounted for in their several regitnents, are excluded, as regimental staff' officers, 
from the columns "total commissioned" and "aggregate." 
11' By the act of June 17, 1850, "to increase the rank and file of the Anny," &c., section two, the President is 
authorized, whenever the exigences of the service require it, to increase to 74 the number of privates in any 
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:::::: :::: :::::: :::: :::: ........ :::: :::::: :::: "67'::::1::: ::: '::: :: :: :::::: :::: 1 1U .... 67 1M 
.. .. .. .... .. .... .... . ......................... ) ............ I...... .... 28 ...... 28 
12 41 tt3 ......... 12 11 ~3 .................. 10 101 ... 1 2 .... , 78 .... 46 100 146 
l 1 4 t17 . . . . . . . . . . 10 ;l 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 . . . . . . 43 
~~~~1.:..:..:..:..:..:.=~--=-4~.:..:..:..:..:..:..:..:..:..:..:..:. 1 .:..:..:..:..:..:..:..:..:..:..:. 1 .: ... : . .:.1.:..:..:..:..:.:..:..:..:..:.~ 440~~- 495 
1 1 21 101 .. 1 Ill 10 10 §1 .. 1 1 1 2 ........ 40 40, 20 ... 10 .. 1 500 .... 36 615 651 
1 l 2 10 .. 1 Ill 10 10 ...... 1 1 1 2 ........ 40 40 20 ... 10 .. 500 .... 35 615 650 
-~------------------------------_:_:~_~l .:..:.__: _ !~~~___£..:..:._:_:j~.:..:..:..:..:..:..:..:.~~. ~~.:..:..:.~.:..:l 1ooo ·-~~  1230 ~_: 
11 1 ~I 10.. 1 Ill 10 101 ...... 1 l ] . 2 ........ 40 40 20 ... 10 .. , 500 .... 3.? 615 6~0 
...!:~.J~.:..:.-1 ~~~=.:..:....!:...!:...!:..:.:..:..:..:..:..:..:..:. ... ~~~.:..:..:.~.:..:.~=~~ -~ __:j_:j~_:_~--=_!~~ . .:..:..:..:..:..:...:....:..: 1_~==~1~~~~_:_~~~.:..:.1 1000 .:..:..:..:. 1~ 1230 ~ 
l l 21 10 .. ]I Ill 10 10 §1 .. l l 1, 2 .. .. .. .. 40 40 20 ... 20 .. I 640 .. .. 36 765 801 
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1
.. 1141 114 96 48 §I . . 4 41 .. ' .. . . . . . . . . 192; 192 . . . 96 .. 96 **2170 . . . . 209 2754 2963 
1 1 21o~-~~~lli 1o1o=~112~==4ol4o~~20~~ 420 =-----:34~ ----;sa 
1 1 2 101.. 111 111 10 10 ...... 1 1 2.. .. .. .... 4u 40 ... 20.. .. 420.... 34 524 558 
1 1 2 10
1 
.. lit 111 10 10 ...... 1 1 ~~ ·.·. ·.·.·.·. ·.·.·.·. 401 40 ... 20 .... 420 .... 34 524 558 1 1 2 10 .. Ill Ill 10 10 .. .. .. 1 1 _ 40 401... 20 .. .. 420 .. .. 34 524 558 112 10' .. Ill l!l 10 10 ...... 11 2...... 40 40 ... 20 .... 420 .... 34 524 558 
1 l 2 101.. 111 111 10 10 .. .. .. 1 1 2 .. .. .. .. .. 40 401... 20 .. .. 420 .. .. 34 524 558 1 1 2 10 .. 111 Ill 10 10 ...... 1 1 2.. .. .. .. .. 40 40 ... 20 .. .. 420 .. .. 34 524 558 
1 1 2 101.. 111 111 10 10 ...... 1 1 2
1
.. .. .. .... 40 40 ... 20 ... I 4;o.... ~4 524 5~8 
1 l 2 10 .. 111 111 10 10 ...... 1 1 2 .......... 40 401 ... 20 .... 4:.0 .... 34 524 5;)8 
1 1 2 101.. Ill Ill 10 10 .. .. .. 1 1 2 1 .. .. .. .. .. 40 40 .. . 20 .. .. 420 .. .. 34 524 558 
~~ ~1 100[ 1110 1110 100 1001 .... =~~~= ........ 1 4001400 ~~ 200 =] 4200 •... j 340 5240 5580 
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company" serving at the several military posts on the western frontier, and at remote and distant stations." In 
the table the minimum or fixed organization is given, viz: 50 privates to a comp:wy of dragoons, 64 to a com-
pany of light artillery and riflemen, and 42 to one of artillery and infantry. Under the authority vested in him, 
the President has directed that the number of privates be carried up to 74 in the several companies serving at 
Key West, Florida; in Kansas, Nebraska, Utah, Texas, New Mexico, California, Oregon, and Washiugton 
Territory; as well as in those stationed at Fort Ripley, on the Upper Mis ·issippi; Fort Ridgely, 011 the Minne-
sota river; Fort Arbuckle, on Wild Horse creek; Fort Washita, on the False Washita river; or elsewhere in 
the Ir.dian country west of the Mississippi. There being 182 companies serving at, or in route to, these distant 
stations, the authorized increase in the number of privates is 5,130; making the "total enlisted" (as the troops 
are now posted or in route) 17,031, and tile ,; aggregate" 18,114. If all the companies belonging to "regiments" 
(198) were serving at the distant stations described, the additional number of privates allowed would then be 
5,642; thus increasing the" total enlisted" to 17,543, and the" aggregate" to 18,626. 
**Two companies in each of the first three rPgimeuts of artillery, and one in the fourth, being equipped as 
light artillery, are allowed in consequence" 64" i11stead of 42 privates per company. See act "to increase the 
- rank and file of the Army," &c., approved June 17, 1850, section one. 
tt By the act of April 5, 1832, section two, " providing for the organization of the ordnance department," the 
number of ordnance sergeants cannot exceed" one for each military pust." 
H By the act of August 16, 1856, section two," providing for a necessary increase and better organization of 
tbe medical and hospital department of the Army," the number of hospital stewards cannot exceed" one for 
each military post." S. COOPER, .IJ.djutant General. 
ADJUTANT GENERAL's OFFICE, Washington, NJvember 28, 1860. 
VoL. n--14 
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General officers............ . . . .. . . . . . . . . . . . . . .. . . .. . . . . 3 ............... ............... ....... . 
Aids-de-camp to general otlicers ........................................................ . .......... .. 
Adjutant general's department.......................... 1 1 4 *8 ............... . 
Judge advocate's department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *1 ........... . 
Inspector general's department . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ....... . 
Signal department ................................................ · . . . . . . . . . . . . 1 ... . 
Quartermaster's department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 1 
Subsistence department............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
r~~~ettl~~~~r~:>::::::::::::::::::::::::::::::::: :::: :::: :::::::::: ::::::1:::::: .... :::: :::: :::: 
Corps of ttJpographical engineers. . . . . . . .. . . . . . . . . . . • . . . . .. ·I ........................................ .. 
Ordnance departn1eut.................. .... . .. .. . . .. .. .. .. .. .. .. ........................ .. 
2d regiment of dragoons ..........................•.•... .:...:...:..:. .:...:...:..:. .:...:...:..:. ~ ~ ~.:...:...:..:. .:...:._:_:_ .:...:._:_:_.:...:...:..:. 1st regiment of dragoons ..... ............. ........ ..... =1= = =-t=-1=-= = = = 
~::~~~;~ii~]~.L:::::::;::::::::::::;: :]:::: :::: ::::::1::::}:::::: :::: :::: :::: :::: 
1st regiment of artillery.. . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . ................................. I .......... .. 
!~l~;~i~J~lt~~f~~ilr:f;: :::: :: :: :::: :: :: :: :: :: :: ::: : : : :: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : :: : : :: :::: :::: 
Aggregate of artillery ......•...•... · ... · . · · · · · · · · · · · · · · · · ~ · · · · · · · · · · · · · · ·I· · · · · · · · · · · · · · · · · · · · · · 
1st regiment of infantry ............................ . .. . 
2d regiment of infantry .....•....... . .................. 
3d regiment of infantry ........•....•.....•...........• 
4th regiment of infantry ........ ,. .................... .. 
5th regiment of infantry ....................... ,, ..... . 
6th regiment of infantry ............................... . 
7th regiment of infantry .......................... , .... . 
8th regiment of infantry ............................... . 
9th regiment of infantry ............................... . 
lOth regiment o!'infantry ..... .................. · ...... .. ::::::::::::::::::1:::::::::::::::::::::::::::: 
Aggregate of infantry. . . . . .. .. .. . .. . . . .. • .. . .. .. . . · ... ·!I ·· .... ·.1· ....... ~~  ......... ~. ,
1
1 .....•.••• ·_ I· ......... ......... , .......................  
Non-commis~ioned staff unattached to regimcnt3 ....... . 
Military Academy detachments ........•... · .... ······· ····I" .. · .. · .... " .... " " .. · ...... " "" "" 
Cavalry recruiting depot, Carlisle Barracks, l'a ......•................................................. 
Piincip?-1 recruiting depot, Fort Columbus, N.Y.······· ···'I" .. · .. · · .... · """ · .. · .... " .. · · .... " .. 
Recruttmg depot, Newport Barrack~, Ky ........................................................... .. 
Recruits in rendezvous and en route........ • .. . .. . .. .. . . .. . .. .. .. .. .. .. ........................ . .. .. 
Aggregate of detachments at depots, rendezvous, &c.·.· ····I··· ·1· ···I····· ·I····· · I ~:····. ···· I~··· · · · · · · · · 
Grand aggregate................................. 1 I 3 l I 1 I 4 I *8 *1 I 2 1 l 
* Two of the eight assistant adjutants general, (captains by brevet,) jour of the twenty-eight assistant quarter 
included in their strength, are, to avoid counting them twice, excluded from the columns "total commissioned" 
officers are of unequal grade, they are not affected by the provisions of the seventh section of the act of Jwte 
!lepartment. 
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masters, and one of the eight commissaries of mbsistence, (captains,) belonging also to regiments, and being 
and "ag(,lregate" of their respective departments. As the regimental and s taff commissious held by these 
18, 1846. The like remark is applicable to the judge advocate of the Army, who is also a captain in the ordnance 
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General officers.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . 
Aids-de-camp to general officers........ . . . . . . . . . . . . . . *3 ......•..........••..... 
Ad.iutant general's department .. ~· ................................................. . 
Judge advocate's department ... , .................................................. . 
Inspector general's department . . . . . . . . . . . . . . . . . . . . . . . . ............................ . 
Signal department ................................................................. . . ~ . . . . . . . ... 
QuarteJmaster's deptlrtment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 7 
Subsistence departmeHt ........................................................... . 
Medical dcp<utment ......•......................................................... 
Pay department...... . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ...................... . 
Corps of engineers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 11 
Corps of topographical engineE-r~ .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. 10 3 
Ordnance departlnent • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 2 
1st regiment of dragoons .•........................... ~ --1-__ t_1_l01l0 --1-= -1- --1 
2d regiment of dragoons ................. :. . . . . . . . . . . . :..:..:..:..:_: __ 1 ___ t_l_ ~ _1_0 _ .:__:_:_:__:_:_ ~- _1 __ 1
Aggregate of dragoons .......................... .:__:_:_:__:_:_ __ 2 _ __!:_ ~~  __ 1_ = _:_ ~ 
1st regiment of cavalry...... .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. 1 tl 10 10 .. .. .. .... 1 1 
2d regiment of cavalry............................... .. .. .. l tl 10 10 .... .. .. .. 1 1 
Aggregate of cavalry ........................... ~--2-[t2 20"[2{)~ = 22 
Regiment of mounted riflemen ............................ . -:...... tl - 11 \_10 1 .. .. l ] 
1st regiment of artillery.................. . . . . . .. . . . . . . . .. . . t1 tl 24 : 12 .. .. .. .. .. 1 1 
2d regiment of artillery............................... . . .. . . t1 t1 24 12 .. . .. . .. .. 1 1 
3d regiment of artillery............................... .. .. . . t1 t1 24 12 .. .. .. . ... 1 1 
4th reg1ment of art11lery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t 1 t 1 24 12 1 . . . . 1 .... 
Aggregate of artillery............. .. .. .. .. .. .. .. . .. .. . t4 \_ t4 95 48 1 .. .. 4 3 
1st regiment ofinfantry.... .... .............. ........ ti 10 10 
2d regiment of infantry ............ , .. .. .. .. . . . . .. . .. . tl t l 10 10 
3d regiment of infantry..... . .. . . . . . .. .. .. .. . . . . .. .. .. t 1 t 1 10 10 
4tb regiment of infantry.... .. .. .. .. .. .. .. .. .. .. .. .. .. tl t 1 10 10 
5th regiment of infantry.............................. t 1 t 1 10 10 
6tll regiment of infantry......... ...... ...... ........ t1 t1 10 10 
7th regiment of infantry ........... , . , ...... , , , . . . . . . . t 1 t 1 10 10 1 
8thregimentofinfantry.............................. t1 tl 10 10 l 
9th regiment of infantry .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. t 1 t 1 10 10 1 
lOth regiment of infantry............ .. . .. .. .. .. .. . .. .. t 1 t 1 10 10 l 
Aggregate of infantry....... .. . .. . .. .. .. . .. .. . .. • ..... [_t9 t lO 100 j 100 .. .. .. .. .. 9 !J 
Non-commissioned stafr w1attaclled to regiments...... . ....................... J ...................... · 
~~~!fg ~~~~~~~ ~:~~~~1c!~1~~i~ ·B;;.,:~~k~; i;~:::::::: :::::: :::::: :::::: :::::: 1::::: · :::::: :::: :::: :::: 
Pnucipal recruiting depot, Fort Columbus, N.Y....... .. ... .. ...................................... .. 
~~~~~~~~~~ ~~~~t~:v~~;~;;~ ~~:~;~c:ti.~~~:::::::: :::::: :::::: :::::: :::::: ::::::1:::::: ::::::1:::. :::: :::: 
I -
Aggregate of detachments at depots, rendezvous, &c ..... ~3 .. 1.t.1. 7 ... I' . t. 1. 9 ... 
1





















Grand aggregate ...........•...... , , , .......• , . , "'"' 
*The three aids-de-camp, being taken fi·om regiments, in tbe strength of which they are included, are, to 
avoid counting them twice, excluded from the colmnns "total commissioned" and "aggregatt>." 
t The adjutants of artillery and intimtry (13) and all tile regimental quartermasters, (19,) being taken from the 
subaltents, and, as such, accounted for in their several regiments, are excluded, as regimental staff officers, 
from the column~ "total commissioned" and "aggregate." 
ADJUTANT GENERAL's 0!'FICE, 
Washington, November 28, 1860. 
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:::: :::: :·:: '67' :::::: :::::: :::::: ...... :::::: :::::: ...... .. 11 11 112 67 179 
.................... 
2 29 :35 ...... :::: :::: :::: :::: '"9'' '"7'' 28 28 46 82 128 18 
:::::: :::::: :::::::: '469" 43 43 55 409 464 31 
11 == 373616.~--9-~~ ~--3-6_--;96_632 ---;;g 
1 2 .. . . .. . . 40 37 19 .. . .. . 10 . . . .. . 527 . . . .. . 35 638 673 217 
23==1--:r7~35~-J-9-1~~021 ~--y;- 1,234 1,305 -- 476 
11~1=140---;tl 9~-9-.~-693 ~-35 -799-834 - ·56 
1 1 .. . . . . . . 34 26 12 .. .. .. 9 . .. . . 500 . . . . . . 35 585 620 270 
- 2 2 .... 1···{ 74 60-1 31 ...... 18 ...... 1,193 ...... _70 1,384 - 1,454 - 326 
~-2_.:..:..:..:. . .:..:..:..:. 1~~~~_::_~ __ 553 ~--~- 671 _707 --~ 
................ 148 44 1 4119 17 579 52 713 76.5 129 
.... .... .. .. .. .. 44 45 ..... . 21 17 625 52 754 806 88 
.. .. .. . . .. .. .. .. 45 45 .. .. .. 1R .. .. .. 18 736 .. . .. . 52 864 916 106 
.. . . . .. . . . .. . .. . 47 43 4 14 . .. .. . 17 573 .. . .. . 53 699 752 271 
............ .:.· .. f 184 177 8 1 72 ...... 69 2,513 .. .. .. 209 3,030 3,239 =· 594 
2 .. .. .. .. .. .. 40 32 18 .. . .. . .. .. .. 6'28 34 721 755 123 
2 .. .. .. .. .. .. 38 34 19 . .. .. . . .. . .. 663 34 758 'i92 86 
2 .. .. .. .. .. .. 37 3!J 11 .. . .. . . .. .. . 472 34 563 597 281 
1 .. .. . .. . .. .. 40 36 2 L2 . .. .. . .. .. .. 516 34 609 643 235 
2 40 38 16 .. . .. . .. .. .. 558 34 656 690 188 
2 .. .. .. .. .. . 39 36 12 . .. .. . .. . . .. 428 34 518 552 3-26 
2 .. .. .. . . .. .. 40 36 14 . .. .. . . .. .. . 497 34 591 6~5 253 
~ :::: :::: :::: ~i ~ "]3' 18 :::::: :::::: ~~g ~: ~~~ ~·~~ ~~ 
2 .. . .. .. .. .. 40 37 16 .. .. .. . .. .. . .. .. .. 563 34 660 694 184 
18 ............ 1 382 1 358 3L 1 120 ...... ...... 5,351 ..... . 340 6,278 6,618 2~162 
.:..:..:..:..:..:..:..:.!.!..._.:..:..:..:.~~~~~~~~ ~-!.!...___!.!__ .:..:..:..:..:..:..:..:. 
.... .... .... .... 5 6 2 139 ...... .... .... 153 153 
.... .... .... . ... 6 5 2 ...... ~ • 0 ••• 247 ...... .... .... 260 260 .... . ... 
.... ... .... .... 17 13 21 444 ...... .... .... 495 495 .... . ... 
.... .... .... .... 4 5 2 146 ...... .... .... 157 ]57 . ... . ... 
.... .... .... .... ...... . ..... ...... ..... 631 ...... .... .... 631 631 . ... .... 
-:-:~~=1=13229 -4-231-1-~~6071~== 1,696 ~696 == 
------,---------------,-23 1 75 67 1 797 1 740 128 211 57 1 98 12,273 1 409 1, 080 14,926 16,006 §2, 105 
t The "number of recruits required" are calculated for each regiment according to the stations of its several 
companies on the 30th of June, 1860, tlle number of privates varying according to station, as explained in note 
(1f) to table A, showing the legal organization of the Army. 
§The number of enlisted men necessary to complete the military establishment is obtained by deducting 
from the whole number of recruits required to fill up all the regiments the several detachments at the Military 
Academy, the three depots, (Fort Columbus, Newport Barracks, and Carlisle Barracks,) and the recruits at 
rendezvous and en route. The whole number required for regiments and corps is 3,801; the number at the 
Military Academy, at depots, and en route, is 1, 696; leaving 2,105 as the number of recruits rcq ulred to fill up 
the establishment on thP 30th of June, 1860. 
S. COOPER, .lldjutant General. 
214 REPORT OF THE 
C.-Position and distribution of the troops in the Department of the 
Headquarters Troy, New 
POSTS. SITUATION. COMMANDING OFFICERS. 
Fort Mackinac ........ Michilimackinac, Mich .... Captain H. C. Pratt, 2d artillery. 
Plattsburg Barracks... Plattsburg, N. Y .......... . 
Fort Independence .... Boston Harbor, Mass ...... . 
Fort Hamilton and Narrows, New York Harbor, 
Fort Lafayette. N.Y. 
Fort Monroe .......... Oltl Point Comfort, Va .... . 
Fort Moultrie......... Charleston Harbor, S.C ... . 
Barrancas Barracks... Pensacola Harbor, Fla ..... . 
Baton Rouge Barracks. Baton Rouge, La ..... , ... .. 
Key West Barracks ... Key West, Fla .......•.•... 
Major and Brevet Lieut. Col. 
M. Burke, 2d artillery. 
Captain and Brevet Major L. G. 
Arnold, 2tl artillery. 
Major and Brevet Colonel H. 
Brown, 2d artillery. 
Lieut. Col. and Brevet Col. J. 
Dimick, 2d artillery. 
Lieut. Col. aud Brevet Col. J. 
L. Gardner, 1st artillery. 
First Lieut. A. J. Slemmer, 1st 
artillery. 
Captain and Brevet Major J. A. 
Haskin, lst artillery. 




Department staff ... 
2d artillery ....... . 
2d artillery ....... . 
2d artillery ....... . 
2cl artillery ....... . 
8 1st, 2d,3d, and 4th 
artillery. 
2 1st artillery ..•..... 
1st artillery ...... . 
1st artillery ....... . 
1st artillery .....•.. 
Aggregate of the department. 17 .................. . 
NoTE.-Tbe force within this department has been increased by one company of 
ADJUTANT GENERAL's OFFICE, 
Washington, Novembe<~· 28, 1860. 
SECRETARY OF WAR. 215 
East, commanded by Brigadier and Brevet JJfajor General John E. TiVool. 







~~~~~~ ~~~~~~~~~~~~~~~~-4 ~ ~~~~=~~ = =~-4,~ 
~~~~~--~~~~~~~~~~~ ~~ -~~~~--;~--;~~~~-3-1 ~-4 --;!~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 . . . . . . 1 • • • • • . 52 3 55 . . . . . . 2 4 2 6 5 56 61 
. . . . . . . . . . . . . . l . . . . . . . . . . . . 1 . . . . . . 2 1 . . . . 64 5 69 . . . . . . . . . . . . . . 5 64! 69 
. . . . . . . . . . . . . . 1 . . . . . . . . . . 1 . . . . . . l . . . . 59 5 64 . . . . . . 1 • . . . 591 65 
.. .. .. .. .. .. . . 1 .. .. .. .. 1 7 .. l 1 LO 5 3 .. 366 30 306
1
.. .. 8 14 38 372 410 
:: :r :: :: :: :: ·>: :: :: :>>>>: :: ~ : ~ ·>' ···r· : : : ~ ~ 
-~~~ ~~~~~~~ ~~--;~,~~~~~~~~-~;~~~ -;i~l~--;:;l~-;1~~ 
.the second artillery, temporarily transfened to it from the department of the west. 
S. COOPER, .lldjutant Geneml. 
216 REPORT OF THE 
D.-Position and distribution ofthe troops in the Department qf the 
quarteTs St. Louis, 
GARRISONS. 
POSTS. SITUATION. COMMANDING OFFICERS. REGIMENTS. 
;il 
I . . il Depenment ""' •. 
Fort Ripley ........... Upper Mississippi, six miles Lteut. Col. J. J. Abercrombie, ' 2\ 2d mfantry ........ . 
south of the mouth of Crow 2d infantry. 
vVlng river, Minnesota. 
En route for Fort Aber- At Big Stone Lake, Daeotah Capt. W. J\II. Gardner, 2d in- 3 2d infantry ........ . 
crombie. Territory. fantry. 
Escort to Captain Ray- .................... , ........ First. Lieut. J. MulliJJS, 2d .. Detachment 2d 
nolds's exploration dragoons. dragoons. 
party. 
In the field ........... At Yellow Medicine agency, 
Minnesota. 
In the field . .......... At Yellow Mediciue, Minn .. . 
In the field ........... On Beaver creek, sixteen 
miles north of Fort Ridgeley, 
Minnesota. 
Fort Ridgeley....... Minnesota river, ninety miles 
Fort Randall. ..... 
above St. Paul's, Minuesota. 
On the Missouri river, sixty-
five miles above L'Eau qui 
Court, Nebraska Territory. 
Capt. A. A. Gibson, 2d artil-
lery. 
Capt. G. A. De Russy, 4th artil-
lery. 
Capt. and Brevet Major J. C. 
Pemberton, 4th artillery. 
l 2d artillery .......• 
1 4th artillery ....... . 
1 4th artillery .......• 
Major W. W. Morris, 4th ar- 1 2d, 3d, and 4th ar-
tillery. tillery. 
Capt. J. P. McCown, 4th ar- 5 4th artillery ........ 
tillery. 
Fort Laramie....... At the junction of Laramie Capt. J. Dunovant, lOth in- 5 2d dragoons and 
river with the north fork: of fi:mtry. lOth iufimtry. 
the Platte, Nebmska Ter. 
On the south bank of the Capt. A. Sully, 2d infantry .... 3 2d dragoons and 
Platte,opposite Grand Island, 2d infantry. 
Fort Kearney ..... 
Nebraska Territory. 
Fort Leavenworth .... On the Missouri river, twenty Capt. W. F. Barry, 2d artillery. 4 1st and 2d artillery. 
miles above the mouth of 
Kansas river, Kansas Ter. 
Camp on \Vea reser- Lykens county, KanRas Ter... Second Lieut. W. Butler, 2d 
vation. artillery. 
Fort Riley ...•..... : .. On the Republican fork of Capt. N: Lyon, 2d infantry .... 
Kausas river, Kansas Ter. 
En route for Fort Riley. . . . . . . ..................... . 
J efferson Barracks .... Near St. Louis, Missouri. .... 
Fort Larned...... . . . . On the Pawnee fork of the 
Arkansas, Kansas Territory. 
Kioway expedition .... At Aubrey's crossing of the 
Arkansas, Kansas Territory. 
Second Lieut. J. W. Turner, 
lst artillery. 
First. Lieut. J. P. Hawkins, 
2d infm1try. 
Capt. aud Brevet Major H. W. 
WesRells, 2d infantry. 
MajorJ. Sedgwick, 1st cavalry. 
2d artillery ....... . 
2d infantry ........ 
Recruits for 1st 
cavalry. 
Field and staff 2d 
inf'y and recruits. 
2 2d infantry ........ 
6 2d dragoons and 1st 
cavalry. 
Aggregate of the department. 36 ................••.. 
NoTE.-The force within this department has been diminished by the temporary transfer of one company of 
it from the department of New Mexico. 
ADJUTANT GENERAL'S OFFICE, 
Washington, Not•embcr 28, 1860. 
SECRETARY OF WAR. 217 
West, comnwnded by Colonel Edwin V. Sumner, first cavalTy.-Head-
Missouri, June 30, 1860. 
PRESENT. ABSENT. PRESENT AND 
ABSENT. 
the 2tl artillery to the department of the cast, and increased by one company of the lOth infantry transferred to 
S. COOPER, 
.lldjutant General. 
218 REPORT OF THE 
E.-Position and distribution of the tToops in the Department of Texas, 
cavalry.-Headquarters, San 
GARRISONS. 
POSTS. SITUATION. COMMANDING OFFICERS. REGIMENTS. 
Department staff. 
En route from New 
Mexico. 
On the Pecos river ................ Colonel B. L. E. Bonneville, 3 3d infantry .... . 
Comanche and Kio-
way Expedition. 
Fort Cobb ......... . 
Fort Arbuckle , ..... 
Fort Washita ...... . 
Camp Cooper ...... . 
Fort Chadbourne .. . 
Camp Colorado .... . 
Fort Quitman ..... . 
Fort Mason ........ 
Fort Stockton •..... 
Fort Lancaster ..... 
Fort Davis ......... , 
Camp Hudson .... , . 
Escort to Lt. Echols' 
exploration party. 
Between tbe AJ·kansas and Cimar-
ron rivers, near old Fort Atkin-
son, Kansas Territory. 
At the junction of Pond creek and 
the Washita river, 12 miles W. of 
the Texas Indian agency, and 101 
miles N.W. of Fort Arbuclde. 
On Wild Horse creek, in the Choc-
taw Indian country west of Ar-
kansas. 
On the False Washita river, 30 miles 
above its junction with Red river, 
Chickasaw Nation. 
On the Clear Fork of the Brazos, at 
its junction with Paint creek, 41 
miles W.S. W. of Fort Belknap, 
Texas. 
On Oak Creek, 30 miles below its 
junction with the Colorado, Tex. 
Six miles N. of the Colorado, on the 
road from Fort Mason to Fort Bel-
knap, Texas. 
On the Rio Grande, 80 miles below 
El Paso, and 125 miles west of 
Fort Davis, Texas. 
On the Llano river, Texas ........ . 
At Comanche Spring, on the Co-
manche Trail, 33 miles S.W. of 
Hortie Head Crossing, and 84 miles 
W.N. W. of Fort Lancaster, Tex. 
AI the junction of Live Oak creek 
with the Pecos river, El Paso road, 
Texas. 
At the sources of the Limpia, 475 
miles N.W. of San Antonio, Tex. 
At the second crossing of the San 
P edro, or Devil's river, El Paso 
roatl, 75 miles north of Fort Clark, 
T exas. 
On the Comanche Trail ..........•. 
Camp Verde ........ Near Bandera Pass, 60 miles N.vv. 
of San Antonio, T exas. 
Camp Wood ........ On the head waters of the Nueces, 
50 miles N.W. of Fort Inge, T ex. 
San Antonio Bar-
ra::ks. 
San Antonio, Texas .............. . 
Fort Clark ... , ...... At the head of Las Moras river, 30 
miles north of Fort Duncan, Tex. 
3d infantry. 
CaptainS. D. Sturgis, 1st cav- 1st infantry .... 
alry. 
Captain D. Huston, 1st in- 4 1st infantry ••.. 
fan try. 
Captain W. E. Prince, 1st in-
fantry. 
Major G. H. 'fhomas, 2d cav-
alry. 
Lieut. Col. G. Morris, 1st in-
fantry. 
Captain E. K. Smith, 2d cav-
alry. 
1st infantry ...• 
1st cavalry ..... 
2d cavalry ..... 
1st infantry .... 
2d cavalry ..... 
Second Lieut. J. G. Taylor, '. 8th infantry .... 
8th infantry. 
Major E. VanDorn, 2d cavalry. 2 2d cavalry .... . 
Captain S. D. Carpenter, 1st 1 1st infantry ... . 
infantry. 
Captain R. S. Granger, lst in-
fantry. 
1st infantry .... 
Lieut. Col. W. Seawell, 8th 2 8th infantry .... 
infantry. 
Captain and Brevet Major J_,, 
Smith, 8th infantry. 
Second Lieut. J. H. Holman, 
1st infantry. 
Mltjor S. P. Heintzelman, 1st 
infantry. 
First Lieut. J. B. Hood, 2d 
cavalry. 
Captain J. H. King, lst in-
fantry. 
Captain and Brevet Major W. 
H. French, 1st artillery. 
8th infantry .... 
1st and 8th in-
fantry. 
1st infantry .. .. 
2d cavalry .... . 
1st infantry ... . 
1st artillery •. , , 
SECRETARY OF WAR. 219 
cmnmandcd by Brevet Colonel Robert E. Lee, lie1ttenant colonel second 
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4 72 76 
2 30 32 
117 124 
79 83 
4 75 79 
11 127 138 
3 51 54 
32 33 
5 78 83 
2 52 54 
64 65 
4 88 92 
220 REPORT OF THE 
E.-Position and distribution of the troops 
REGUIENTS. 
POSTS. SITUATION. COMMANDING OFFICERS. REGIMENTS. 
Fort lnge....... . .. . On : the Leona river, 45 miles N.E. Captain J. Oakes, 2d cavalry.. l 2d cavalry ..... 
of Fort Duncan, Texas. 
Fort Duncan.... . . .. Eagle Pass, Texas ................ . 
Camp Mcintosh . . . . Near Laredo, Texas .............. . 
Ringgold Barracks .. 
Camp on the Rio 
Grande. 
Camp Rosario ..... . 
Rio Grande City, Texas ........... . 
Between Ringgold llarracks and Ed-
inburg, Texas. 
On the Rio Grantle, below Edinbmg, 
Texas. 
Camp Barranca. . . . . On the Rio Grande, between Edin-
burg and Fort Brown, Texas. 
Camp on the Rio Above Brownsville, Texas .....•... 
Grande. 
Fort Brown . . . • . . . . Brownsville, Texas ............... . 
First Lieut. H. W. Closson, 
lst artillery. 
First Lieut.· E. D. Blake, 8th 
infantry. 
Capt. A. T. Lee, 8th infantry .. 
Captain N. G. Evans, 2d cav-
alry. 
Captain A. G. Brackett, 2d 
cavalry. 
Captain G. Stoneman, 2d cav-
alry. 
Second Lieut. M. M. Kimmel, 
2d cavalry. 
Captain and Brevet Major H. 
J, Hunt, 2d artillery. 
1st artillery .... 
8th infantry ... . 
2 8th infantry ... . 
1 2d cavalry .... . 
1 2d cavalry .... . 
2rl cavalry .... . 
2d cavalry .•... 
1st and 2d ar-
tillery. 
Aggregate of the department. 40 ......•......... 
NoTE.-The force within the department has been increased by the transfer of 
ADJUTANT GENERAL's OF~'ICE, 
JVashington, November 28, 1860. 
SECRETARY OF WAR. 
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.. .. .. 1 .. .. .. .. 1 .. .. 39 3 42 ·- .. .. 4 
43 47 
.. .. .. .. .. .. 1 . . .. .. .. .. .. .. .. 1 .. . . 82 3 85 .. .. 
2 3 5 83 88 
.. .. .. .. .. .. 1 .. .. .. .. .. .. .. .. 1 .. .. .. 77 2 79 -· .. 
] . . 2 2 77 81 
.. .. .. .. .. .. 1 .. .. .. .. 2 .. -· .. .. 2 .. .. 119 5 124 .. . . . . 2 
1 2 3 7 120 127 
.. .. .. .. .. .. .. .. 
.. .. .. 
] .. .. .. .. 1 .. .. 56 2 58 .. .. .. 1 . . 1 1 3 56 59 
.. .. .. .. .. .. .. .. .. 
.. .. 1 .. .. .. .. 1 .. . . 54 2 56 .. .. . . 1 . . 3 54 
57 
.. .. .. .. .. .. .. .. 
.. .. .. 1 .. .. .. 1 .. .. .. 56 2 58 .. .. .. .. ] . ... 2 57 
59 
.. .. .. .. .. .. .. .. .. 
.. .. .. .. .. .. .. 1 .. .. 4] 42 . . .. 1 . . 2 2 3 41 44 
.. .. .. .. .. 1 .. .. .. .. .. 1 .. .. .. 4 3 .. .. 235 244 . . .. 2 1 
2 3 5 12 237 249 
seven companies of the third infantry from the department of New Mexico. 
S. COOPER, .Jldjutant General. 
222 REPORT OF THE 
F.-Position and distribut~ion of the troops in the Department of New 
Headquarters Santa Fe_, 
POSTS. SITUATION. 
GARRISONS. 











En route from Uta!J ... On the West fork of Laramie 
river, 466 miles from Camp 
Floyd, Utah Territory. 
En route from Utah .•. On Cooper's creek, Nebraska 
Territory. 
En route from Utah ... On Blue river, 367 miles from 
Camp Floyd, Utah Ter. 
En. route from Utah. . . Ou Grand river, Utah Terri-
tory, 361 miles from Camp 
Floyd. 
Exploring a route from On the Spanish trail, 70 miles 
Green nver, Utah south of the crossing of 
Territory, to Santa Grand river, Utah Territory. 
Fe, New Mexico. 
Fort Garland .... ...... On Utah creek, in the Utah 
cotmtry, 85 miles north of 
Taos, New Mexico. 
Cantonment Burgwin. Near the Rio c;rande, 9 miles 
north of Taos, New Mexico. 
Fort Union...... . ... On the Moro river, 50 miles 
northeast of Santa Fe, New 
Mexico. 
Fort Defiance ......... In the Navajo country, 180 
miles west ofSantaFe, New 
Mexico. 
Fort Marcy • .•........ Near Sauta Fe, New Mexico .. 
Camp near Hatch's On the Gallinas river, New 
Ranch. Mexico. 
J At LasConchas,N. Mexico.~ IC" e edTo Camp Jackson, on Canadian wway xp 1 1 11 • • river, 60 miles east of 1 l Hatch's Ranch, N. Mexico.) 
Albuquerque .... . ..... On the Rio Gmude, N. Mexico. 
Los Lunas ............ On the Rio Grande, 25 miles 
below Albuquerque, New 
Mexico. 
Fort Craig ............ On the Rio Grande, near Val-
verde, New Mexico. 
Fort Stanton . . ........ On the Bonita river, 20 miles 
east of the vVhite moun-
tains, New Mexico. 
Fort Flllmore ........ . On the Rio Grande, near the 
Brazito, 40 miles above El 
Paso, New Mexico. 
Fort Bliss ............. Near El Pa~o, Texas .... , ... . 
Fort Buchanan ........ 45 miles southeast of Tucson, 
New Mexico. 
In the field ........... In the Apache country, near 
Fort Buchanan. 
Fort Brecklnridge ..... At the junetion of the Arivay-
pa and San Pedro rivers, 
New Mexico. 
Department staff ... 
Lieut. Col. P. Morrison, 7th 6 2d dragoons and 7th 
infantry. infautry. 
Major I. Lynde, 7th infantry.. 6 2d dragoons and 7th 
infantry. 
Major and Brevet Lieut. Col. 6 5th anti lOth in-
E. R. S. Canby, lOtb infantry. fan try. 
Capt. and Brevet Lieut. Col. 6 5th infantry ....... , 
W. Chapman, 5th infantry. 
First Lieut. D. C. Stith, 5th 1 5th infantry ....... . 
infhntry. 
First Lieut. A. E. Steen, 3d 3d infantry ........ . 
infantry. 
Brevet Second Lieut. 0. G ... Detachment mount-
Wagner, Top. Engineers. ed rifles. 
Major J. S. Simonson, mount- 2 Mounted rifles and 
ed rifles. 8th infantry. 
Capt. and Brevet Major 0. L. 4 3d infantry ........ . 
Shepherd, 3d infantry. 
Second Lieut. W. H. Bell, 3d .. Detachment mount-
infantry. ed rifles and in-
fantry. 
Second Lieut. R. T. Frank, 8th infantry ....... . 
8th infantry. 
Major C. F. Rtttf, mounted 5 5 Mounted rifles ....• 
rifles. ( l Mounted rifles ..... 
Major C. C. Sibley, 3d infantry 2 Mounted rifles .... . 
Capt. G. Sykes, 3d infantry... 1 3d infantry ........ . 
Second Lieut. E. Treacy, .. Detachment mount-
mounted rifles. ed rifles. 
Capt. T. Claiborne, mounted Mounted rifles . •... 
rifles. 
First Lieut. J. N. G. Whistler, 
3d infantry. 
Capt. T. G. Pitcher, 8th in f.~ 
Second Lieut. H. Randal, 1st 
dragoons. 
Capt. R. S. Ewell, 1st dragoons. 
Lirst Lieut. J. R. Cooke, 8th 
infantry. 
3d infantry ......... 
8th infantry •....... 
lst dragoons. . . . ... 
1st dragoons ....... . 
8th infantry ....... . 
Aggregate of the department. 48 .................. .. 
NoTE.-The force within this department has been diminished by the transfer of one company of the lOth 
ADJUTANT GENERAL's OFFICE, Washington, November 28, 1860. 
SECRETARY OF WAR. 223 
Mexico, commanded by Colonel Thomas T. Fauntleroy, first dragoons. 
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.... .. .. .. 2 .. .. 1 .. 3 1 1 3 4 .. .. 363 15 378 .. 2 3 2 9 16 22 372 394 
.... .. .. .. 1 .. .. .. 6 .. .. . . 3 .. .. 338 11 349 .. . ... 4 4 8 15 342 357 
1 .. .. .. 4 . . .. 2 3 .. .. 370 11 381 . . ..... 2 2 2 4 15 372 387 
I .. .. .. .. 4 1 1 2 2 .. .. 392 11 403 .. . ... 2 3 10 13 21 395 416 
1.. .. .. .. .. .. .. 1.. .. 61 64 .. . ... 2 3 62 67 
.... .. .. .. 1.. .. .. .. .. .. .. 1 .. .. .. 48 2 50 .. .... 1 .... 2 3 49 52 
.... .. .. .. .. .. .. .. .. .. .. .. .. . . 1 .. 18 19 .. . ... .... .... . ... .... . ... 18 19 
.... 1 .. .. 1 . . .. .. 1 1 .. .. .. 2 .. .. 139 6 145 .. 2 2 3 16 13 148 161 
.... .. .. .. 1 .. .. .. . . 2 .. . . 1 2 .. .. ~42 248 .. .... 2 2 12 244 256 
.... .. .. .. .. .. .. .. .. .. .. .. .. 1 .. .. 22 23 .. . ... .... . ... .... .... . ... 22 23 
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.... .. .. .. ] .. .. .. ] 3 .. .. 1 2 .. .. 2-11 8 249 . . .... 2 5 3 7 10 15 244 259 
.... .. .. .. .. .. .. .. .. .. .. .. . . 2 . . .. 68 2 70 .. .... 3 . .... 2 7l 73 
.... .. .. 1 .. .. .. .. 1 2 .. . . 1 1 . . .. 108 6 114 .. .... . ... 1 .... 108 115 
.... .. .. .. .. .. .. .. .. 1 .. . . .. 1 .. .. 56 2 58 .. .... . ... 1 . ... 56 59 
.... .. .. .. .. .. .. . . .. .. .. .. . . l .. .. 24 25 . . .... .... 0000 2 . ... 2 26 27 
.... .. .. .. 1 .. .. .. .. 1 .. . . .. 1 .. .. 73 3 76 .. . ... 1 .... 73 77 
.... .. .. .. 1 .. .. .. .. .. .. .. 2 .. .. 51 4 55 .. . ... 1 . ... .... 5 51 56 
... , .. .. .. l 1 .. .. .. 1 .. .. 1 .. .. 56 4 60 .. . ... .... .... .... .... .... 4 55 60 
.... .. .. .. . . .. .. .. .. .. .. .. .. 1 .. .. 42 1 4;{ .. . ... 1 . ... 2 2 3 42 45 
.... .. .. .. 1 .. .. .. .. l .. .. . . 1 .. . . 73 76 .. . ... . ... .... ... . 3 73 76 
.... .. .. .. .. .. .. .. .. . . .. .. 1 .. .. .. 67 68 .. .... 2 5 3 70 73 
-----------------------~-~-----
1 3 1 2114 3 1 l 5130 2 21531 1 1 2,888 113 3,001.. 4 191 35 45 58 10:! 171 2,933 3,104 
infantry to tile department of the weHt, and of seven companies of the 3d infantry to the department of Texas , 
S. COOPER, .!ldjutant General. 
224 REPORT OF THE 
G.-Position and distribut·ion of the troops in the Department of Utah, 
infantry.-Headq~tarters Camp Floyd, 
POSTS. SJTUATION. 
In the field . . . . . . . . . . On the left bank of Port Neuf 
river, on the emigrant route 
to Oregon. 
Fort Bridger.... • . . . . . On Black fork of Green river, 
abont two and a half miles 
above Smith's fork, Utah 
Territory. 
Vamp Floyd .......... Cedar valley, forty-four and a 
half miles S.W. of Great 
Salt Lake City, Utah Ter-
ritory. 
In the field ........... On Carson river, on the emi-
En route for the de-
partment. 
grant route to California, 
Utah Territory. 
ADJUTANT GENERAL's OFFICE, 
Washington, Novembe·r 28, Hl60. 
GARRISONS. 
COMMANDING OFFICERS. -~ REGIMENTS. 
Lieut. Col. M. S. Howe, 2d 
dragoons. 
Captain A. Cumming, lOth in-
fantry. 
Captain H. Reth, lOth infantry 







Department staff ... 
2d dragoons .....•. 
2110th infantry ....... 
4 4th artillery and 
lOth infantry. 
4th artillery ......• 
Colonel P. St. G. Cooke, 2d . . Recruits .......... . 
dragoo11s. 
Aggregate of the department 101 .................. . 
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commanded by Brevet Colonel Charles F. Smith, liet~tenant colonel tenth 
Utah Territory, June 30, 1860. 
PRESENT. 
111 .. 1 .. 1 .......... 11 .. 1 
1 .. .. 1 .. .. .. .. 1 2 1 .. .. 
1 .. .. .. .. 1 .. .. .. .. 2 .. .. 
.. .. .. .. .. .. . . .. 2' .. . . .. 2 2 .. .. 
.. .. .. .. .. .. .. .. .. .. . . .. 2 .. .. .. 
.. .. .. .. .. 1 .. .. 4 .. .. .. 2 2 .. .. 
.ABSEN'I'. 
17 8 25 ...................... .. 
167 6 173 .. 1 1 .... 3 
135 4 139 .. .. .... 3 
268 6 274 .. .. 3 4 10 
60 2 62 .. . . .... .... 2 .... 2 
















1 1 1 2 1 11 2 . . 71. ·I·. 1 !J 8 . . 1 774 35 809 . . 1 2 5 11 8 19 43 785 828 
S. COOPER, .ll.djutant General, 
VoL. rr--15 
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H.-Position and distTibution of the t'roops in the Department of Oregon, 
Fort Vancmwer, Washington 
POSTS. SITUATION. 
GARRISONS. 








Escort to Northwestern I Semi-ah-moo bay, Washing-
Boundary Commis- ton Territory. 
sion. 
Escort to Northwestern ............................. . 
Boundary Commis-
sion. 
Harney Depot •......... Colville valley, 14 miles east 
ofFmt Col ville, Washington 
Territory. 
Camp Picket ......•.... San Juan Island, Washington 
Territory. 
En route for the depart- At the Citadel on the Missouri 
mont. river, 89 miles below Fort 
Benton. 
Fort Steilacoom ........ 
1 
At the southern extremity of 
Puget's Sound, Washington 
Territory. 
Camp Chehalis ......... Gray's Harbor, 'Vashington 
Territory. 
Escort to Forts Walla- Hell Gate defile, on the Bitter 
Walla & Benton road Root river, Washington Ter-
party. ritory. 
Fort Walla-Walla ...... On Mill creek, 6 miles above 
its junction with the Walla-
'Valla river, Washington 
Territory. 
Fort Cascades .......... Cascades of the Columbia, 
Washington Territory. 
Fort Vancouver ........ On the Columbia river, 80 ms. 
above its mouth, Washing-
ton Territorv. 
Fort Dalles . . . . . . . . . . . . Dalles of Coluinbia, Oregon ... 
Second Lieut. D. B. McKib-
bin, 9th infantry. 
Department staff .. 
9th infantry ..... . 
Second Lieut. E. E. Camp, 9th .. Detachment 9th 
infantry. infantry. 
Captain and Brevet Major P. 4 9th infantry ...... 
Lugenbeel, 9th infantry. 
Captain G. E. Pickett, 9th in-
fantry. 
Major G. A. H. Blake, lst 
dragoons. 
9th infantry .•.... 
Recruits ........ . 
Lieut. Col. S. Casey, 9th in- 4 4th and 9th in-
fantry. fantry. 
Captain M. Maloney, 4th in- 1 4th infantry ..... . 
fan try. 
First Lieut. J. L. White, 3d .. Detachment 3d ar-
artillery. tillery. 
Captain and Brevet Major W. 4 1st dragoons and 
H. Grier, lst dragoons. 9th infantry. 
Second Lieut. F. Mallory, 4th 
infantry. 
Captain and Brevet Major F. 
0. vVyse, 3d artillery. 
Captain H. M. Black, 9th in-
fantry. 
4th infantry ..•... 
6 Engineers and 3d 
artillery ....... . 
lst dragoons and 
9th inthntry. 
Fort Yamhill ........... On the South fork of Yamhill Captain D. A. Russell, 4th in- 4th infantry ..... . 
river, 25 miles S.W. of Day- fantry. 
ton, Oregon. 
Fort Hoskins ......... ~ I Siletz rivet, 40 miles N.W. of Captain C. C. Augur, 4th in-~ 2 4th infantry ..... . 
Siletz Agency ........ { ... ~~~~~~~~~~ .~:~~~~1.' ••••••••.••.• 1~~1.t?: ................... ~ .. Detach't 4th inf .. 
In the field ............. I.... .. .. .. .. .. .. .. . . .. . . . . .. .. Major E. Steen, lst dtagoons.. 2 lst dragoons ..... . 
Aggregate of the department 28 ................. . 
N OTE.-The force within this department has been diminished by the transfer of two companies of the fourth 
and are again known by their old name of Department of the Pacific. 
ADJUTANT GENERAL's OFFICE, 
Washington, November 28, 18u0. 
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commanded by Brigadie1· General William S. Harney.-H eadquarters 
Territory, June 30, 1860. 
PRESENT. 
1. . .. .. .. .. .. .. .. .. 1 .. .. 
1 .. .. .. .. .. .. . . .. .. 2 •• .. 
1.. .. .. .. 4 .. .. .. .. 1 . . .. 
1.. .. .. .. 1 .. .. .. . . 1.. . . 
1 .. .. .. 1 2 .. .. . . 4 1.. 
1.. .. 1 .. 4 .. .. .. 3 .. .. 
.. .. .. .. .. .. .. .. 1 .. .. .. . . 1 .. .. 
.. .. .. .. .. .. .. .. .. .. .. .. 2 2 .. .. 
.. 1.. 1 .. .. .. .. 2 •. ] 1 3 .. . . 
1 .. .. .. .. .. .. .. .. .. 1 .. .. 
1 •• .. .. .. 3 .. 1 1 5 .. .. 
.. 1.. .. .. .. .. .. 1 .. .. .. 1 .. . . 
1 .. .. .. .. 1 .. .. .. 1 .. .. 
ABSENT. 
29 2 31 .... .... 1 .... 2 
75 3 78 . ... .... . ... .... .... 
154 160 .... .... . ... 2 2 
60 3 63 . ... .... . ... .... 5 .... 
288 13 301 . ... .... .... . .. . . ... . ... 
231 10 241 .... 
55 2 57 .... .... .... . ... 2 .... 
95 99 . ... .... .... .... 
259 10 269 . ... 2 4 ..•. 
50 2 52 .... .... 1 . ... 2 
39!! 17 416 3 3 6 6 
66 4 70 1 . ... .... 2 














3 31 34 
3 75 78 
158 166 
3 65 68 
13 288 301 
14 240 254 
2 57 59 
4 95 99 
17 259 276 
3 52 55 
23 405 428 
66 72 
4 63 67 
:: :: :: -~ ::::1:: :: .~ :: :: :: -~ -~ :: :: 1:; .... 1:: :::: :::: :::: :::: ... ~ :::: ....... ~ 1:; 1:: 
• . 1 . . 1 . . . . . . l 1 • . . . . • 2 2 1 . • 119 9 128 . . . . . • . • . . . . • . . . . • . . . . . . • • . . 9 119 128 
~~~~-;~~~-;~~-;-;;;;;-;~~~~ ----;-8 ~--;--;;--;~~~ 
infantry to the department of California. And the two departments have been reunited under one commander, 
S. COOPER, .AriJutant General. 
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I.-Position and dist?·ibution of the troops in the Department of Cali 
colonel sixth infantry.-Headquarters San 
POSTS. 
Fort Umpqua .•..... 
In the field ........ 
Fort Ter-Waw ..... 
Fort Gaston .••..... 
Fort Crook ......... 
Fort Humboldt. .... 
In the field, en route 
for Honey Lake 
valley. 
Fort Bragg ......... . 





SITUATION. COMMANDING OFFICERS. REGIMENTS. 
Department staff .. 
Umpqua river, 
Oregon. 
near its mouth, Major J. B. Scott, 3d artillery ... Detachment 3d 
On Calapoya creek, 15 miles from 
Roseburg, Oregon. 
Klamatlt reservation, near Cres-
cent City, California. 
Hooper valley, California.... . .... 
Fall river, 7 miles north of Pitt 
River ferry, California. 
Humboldt bay, California ........ . 
Onion valley, 85 miles above Ma-
rysville, California. 
Mendocino Indian reserve, Cal.. ( 
Round valley, California ....•... S 
Fort Haven, near Pyramid lake, 
Utah Territory. 
First Lieut. A. Piper, 3d artil-
lery. 
First Lieut. G. Crook, 4th in-
fantry. 
Capt. E. Underwood, 4th in f .. 
Capt. J. Adams, lst dragoons .. 
Maj. G. J. Rains, 4th infantry .. 
First Lieut. J. Hamilton, 3d 
artillery. 
artillery. 
3d artillery ....... 
4th infantry ..... . 
4th infantry .... .. 
2 lst dragoons .... . 
6th infantry ....•. 
3d artillery ...... . 
Second Lieut. E. Dillon, 6th~ 6th infantry ·: .. 
infantry. . . D~tachment 6th 
mfantry. 
Capt. J. Stewart, 3d artillery.. 3 1st dragoons, 3d 
artillery, 6th in-
tau try. 
Benicia Barracks. . . Benicia, California. . . . . . . • • . . . . . . Lieut. Col. G. Andrews, 6th .. Field and statrand 
infantry. detachment 6th 
infantry. 




Alcatraz Island .•••. San Francisco harbor, California .. 
Tn the field ......... 
Fort Mojave ....... . 
Fort Tejon ........ . 
On the Mojave river, 170 miles 
from l•'ort Tejon, California. 
Colorado river, at the head of the 
Mojave valley, 6 miles north of 
the 35th parallel of latitude, N. M. 
Near Tejon Pass, at the !1ead of 
San Joaquin valley, California. 
Capt. W. S. Ketchum, 6th in .. 
tan try. 
Captain and Bvt. Maj. J. H. 
Carleton, 1-st dragoons. 
Captain H. B. Garnett, 6th in-
fantry. 
6tll infantry ..... . 
2 1st dragoons ..... . 
2 6th infantry., .•• . 
Lieut. Col. B. L. Beaii, 1st .. Field and staff and 
dragoons. detachment lst 
dragoons. 
Fort Yuma ......... At the junction of the Gila and Major A. Cady, 6th infantry ... 2 6th infantry ••...• 
Colorado rivers, California ..... . 
En route for San .................................. First Lieut. J. A. Smith, 6th l 6th infantry ..... . 
Francisco. infantry. 
Aggregate of the department .. 19 
NoTE.-The force within this department has been increased by the transfer of twa companies of the fourth 
und are again known by their old name of Department of the Pacific. 
ADJUTANT GENERAL's OFFICE, 
fVashington, November 28, J860. 
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fornia, commanded by Brevet Brigadier General Newman S. Clarke, 
Francisco, Californ,ia, June 30, 1860. 
PRESENT. 
113 . . 11 .. 21 .................. 1 
.. .. .. .. .. .. .. . . .. .. 1 . . .. .. .. .. .. . . .. 
.. .. .. .. . . .. . . .. .. .. .. .. .. .. 1 . . .. 
.. .. .. .. .. .. .. .. .. . . . . .. .. .. .. 1 . . .. 
.. .. .. .. .. .. .. .. .. . . .. 1 .. .. .. 1 . . . . . . 
..... .. .. . . .. 1 .. .. . . .. 1 .. .. .. 1 . . . . . . 
.. .. .. .. .. .. 1 .. .. . . 1 1 . . .. .. 2 . . .. 
.. .. .. .. .. .. .. .. .. . . .. .. .. .. .. 1 . . . . .. 
.. .. .. .. 1 .. .. .. . . .. .. .. .. . . . . .. 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1 .. .. 
.. .. .. .. .. .. 1 . . .. .. .. 2 .. .. 1 . . 5 . . .. 
1 ...... 1 . . . . . . 1 ......... . 
1 .............. 1 ......... . 
1 •. ...••• 1 .... 
1 ..... . .. 1 ...... 1 1 ... . 
l . ' 1 ........ 2 ... . 
.................. 1 ...... .... 1 ..... . 
............ 1 ...... 11 ...... 21 ... . 
































ABSENT. PRESENT AND 
ABSENT. 
15 2.. . . . . . . . . 2 2 14 
16 .. .. 1 . . . ... 
70 .. .. .. .. . ... .... . ... 
55 .. .. 1 . . 2 
49 .. . . 1 1 
42 .. . . 1 1 11 2 13 
51 .. .. . . 1 1 
50 .. .. . . 1 1 1 2 
29 . . .. 1 ] . ... 2 2 
24 .. .. .. . . .... . ... . ... 
249 .. . . 1 2 2 3 5 
59 .. 2 ....... . 2 
64 .. 1 ...... .. 
42 ...... I ...• 
83 ................... . 













31 . . . . 4 2 4 
86 .... ] . . 8 9 7 







































] 1 3 .. 13 7 212 3 9 .. 2 11115 .. 1 1,103 63 1,166 2 3 9 8 30 22 52 85 1,133 1,218 
infantry from the department of Oregon. And the two departments have been reunited under one commander. 
S. COOPER, .Jldjutant General. 
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K. 
ADJUTANT GENERAL's OFFICE, 
Washington, November 28, 1860. 
Statement showing the whole number of recruits enlisted in the 
Army from the 1st of July, 1859, to the 30th of June, 1860: 
I. GENERAL RECRUITING SERVICE. 
Major Theophilus H. Holmes, eighth infantry, superintendent, east-
ern department. 
Boston, Massachusetts ............................................ . 
New York, New York ............................................ . 
Rochester, New Y orlr ............................................. . 
Buffalo, New York ................................................ . 
Albany, New York ................................................ . 
Philadelphia, Pennsylvania .................................... .. 








Number of recruits enlisted in the eastern department......... 1,613 
II. WESTERN DEPARTMENT. 
Major Sidney Burbank, first infantry, superintendent. 
Newport barracks, Kentucky, ..................................... 135 
Detroit, ~iichigan...................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 94 
Chicago, Illinois....................................................... 99 
Number of recruits enlisted in the western department........ 328 
III. MOUNTED SERVICE. 
Major Lawrence P. Graham, second dragoons, superintendent. 
Carlisle barracks, Pennsylvania................................... 46 
New York, New York ............................................... 209 
Albany, New York................................................... 50 
Baltimore, Maryland ................................................. 147 
Richmond, Virginia.................................................. 10 
St. Louis, Missouri ................................................... 223 
Louisville, Kentucky................................................. 92 
Number of recruits enlisted for mounted service................. 777 
IV. REGIMENTAL SERVICE. 
First regiment of dragoons......................................... 60 
Second regiment of dragoons....................................... 49 
First regiment of cavalry ........................................... 181 
Second regiment of cavalry......................................... 87 
Regiment of mounted riflemen..................................... 30 
Total mounted troops................................................... 401 
SECRETARY OF WAR. 
First regiment of artillery .......................................... 155 
Second regiment of artillery........................................ 278 
Third regiment of artillery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 
Fourth regiment of artillery....................................... 23 
231 
Total artillery......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 7 
First regiment of infantry........................................... 83 
Second regiment of infantry ........................................ 355 
Third regiment of infantry......................................... 70 
Fourth regiment of infantry........................................ 70 
Fifth regiment of infantry.......................................... 41 
Sixth regiment of infantry .......................................... 108 
Seventh regiment of infantry ....................................... 131 
Eighth regiment of infantry........................................ 23 
Ninth regiment of infantry......................................... 38 
Tenth regiment of infantry......................................... 66 
Total infantry............................................................. 985 
Coqts of sappers and miners.............................................. 15 
Detachment at West Point............................................... 61 
Total number enlisted from the 1st July, 1859, to the 30th 
of June, 1860 .......................................................... 4, 733 
V. RECAPITULATION. 
For the general service, eastern department ........................ . 
For the western department .......................................... . .. . 
For mounted service ....................................................... . 
~ Dragoons, cavalry, and mounted riflemen ...... . By regiments, Artillery ................................................ . Infantry .................... . ............................ . 










Amount of recruiting funds in the hands of officers of the Army, June 
30, 1859 ............................................................... $26,332 21 
Amount of recruiting funds advanced to recruiting officers 
from the 1st of July, 1859, to the 30th of June, 1860 .... 83,846 25 
110,178 46 
Amount of funds accounted for from July 1, 1859, to the 
30th of June, 1860 ................................................. 73,962 28 
Balance in the bands of recruiting officers, June 30, 1860 ... 36,216 14 
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The difficulties arising from the enlistment and discharge of minors 
exist with undiminished force. No further remark on this head can 
be made, however, in· addition to that contained in the last annual 
report. 
In order to accomplish the desirable object of senuing to regiments 
none but recruits who have received some degree of discipline at the 
depots, it would be well if legal sanction could be given to exceed the 
authorized standard of the Army by not more than 1,000 men, includ-
ing a proportion of sergeants and corporals. All the men now em-
ployed in enlisting and drilling recruits are necessarily deducted from 
the actual number allowed by law to regiments. Hence the regular 
companies are now always below the organization strength, because 
the number of casualities that may occur cannot be anticipated; and, 
besides, allowance must be made by deducting from the authorized 
strength of regiments the probable number of recruits and recruiting 
parties which may at any time be borne on the rolls. If the law pro-
vided for a thousand unassigned recruits, in addition to the strength 
of the regiments when full, a body of men within that limit could be 
kept under discipline at the depots, from which small detachments 
could be sent to companies as often as would be necessary to keep them 
always full. Could this object be attained) it would add more to the 
efficiency of the existing Army than perhaps double the number of 
men under an organization of new regiments. 
Respectfully submitted, 
Hon. JoHN B. FLOYD, 
SecTeta?·y of WaT' TVashington, D. a. 
S. COOPER, 
AdJutant General. 
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XIII. 
REPORT OF THE QUARTERMASTER GENERAL. 
QuARTERMASTER GENERAL's OFFICE, 
TiVashington, D. C., November 12, 1860. 
SrR: I have the honor to submit a report of the operations of the 
Quartermaster's department of the Army for the last fiscal year. 
In the last annual report from this office the balances in the hands 
of officers serving in the Quartermaster's department were reported 
to amount to....................................................... $754,122 54 
To which are to be added-
1. Remittances in firstquarterfiscal year_, $2,554,108 88 
" secondquarter ... do .... 1,770,829 50 
" third quarter .... do.... 837,403 76 
" fourth quarter. .. do.... 977,903 44 
6,140,242 58 
2. Proceeds of sales of public property and rents of 
buildings . . . .. .. .. . . .. . . . . .. . . . .. . . .. .. .. .. . . . .. .. .. .. . . .. .. . 325,972 47 
Making a total of.................................. 7,220,337 59 
Accounted for as follows : 
1. Expenditures prior to the fiscal year, 
accounts of which were received 
after the last annual report .. . .. .. . . $869,699 92 
In the first quarter of the fiscal year ... 1,811,4~2 38 
In the second quarter of the fiscal year... 1,602,170 77 
In the third quarter of the fiscal year... 1,148,017 01 
In the fourth quarter of the fiscal year... 1,029,291 91 
2. Deposits to the credit of the Treasurer 
of the United States .................. . 
6,460,671 99 
3,309 45 
Balance ............................................. . 
6,463,981 44 
756,356 15 
This balance includes the sum of $23,948 74 not properly accounted 
for, which has been accumulating since the fourth quarter of 1857. 
The remainder is distributed among the officers disbursing at the 
various frontier post, and is applicable to the payment of debts con-
tracted during the year and remaining unpaid, by which it will 
probably be absorbed. 
The payments made during the year under the several heads of ap-
propriation, including those for supplies and services in the preceding 
year not embraced in the report for that year, V{ere-
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1. For regular supplies: 
Fuel ............................................. . $192,261 00 
FoTage .......................................... . 1,490,677 57 
StTavv ........................................... . 10,116 66 
Statio11ery ...................................... . 16,642 28 
------$1,709,697 51 
2. For incidental expenses of the ATmy: 
Postages ....................................... . 
Expenses of couTts-martial. ................ . 
Expresses and escorts ....................... . 
BuTial expenses ............................... . 
Guides, interpreters, and spies ........... . 
Clerks and agents .......................... .. 
Wagon and forage masters ................ . 
Laborers ....... : ................................ . 
Soldiers on constant labor ................ .. 
Hire of veterinary surgeons ................ . 
Office furniture ............................... . 
Medicines for horses and other animals .. 
Forges, blacksmiths, and shoeing tools, 
Horse-shoe nails, iron, and steel. ......... . 
Recovering stray horses ..................... . 
Apprehending deserters .................... . 

















Horses ............................................................. . 
4. For barracks and quarters: 
For Tents ....................................... . 
Construction and repairs ................... . 




5. For mileage of officers ................................... . 
6. For transportation: 
Of clothing ......................... ........... . 
Of ordnance ................................... . 
Of subsistence ............................... . 





7. For materials for and preparation of clothing and 
camp and garrison equipage ....................... .. 
8. Under special appropTiations and for other depart-
ments: 
For Medical depaTtment ................... .. 
For Ordnance department ................ .. 
For Army contingencies ................... .. 
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For topographical department ............ . 
For Florida volunteers .. 0 ............... . .. . 
For barracks at Baton Rouge ............. . 
For engineer department ................... . 
For bridges and communications ........ . 










Deduct ascertained errors in officers' accounts...... 5,847 73 
Total........................................................... 6,460,671 99 
These disbursements were made by 203 officers and agents of the 
Quartermaster's department in the manner prescribed by law and the 
existing regulations of the Army. The amount stated above to be 
suspended in the settlement of officers' accounts at the Treasury 
($23,948 70) has accumulated in the disbursement of about $24,000,000, 
and most, if not all of it, will probably be passed after fuller explana-
tions are received. 
The various supplies required for the Army were furnished promptly, 
as well as transportation for those supplies and for the troops. 
The balance reported at the end of each fiscal year has usually been 
considerably less than the corresponding liabilities, which are ascer-
tained much later. This is generally due to Indian disturbances or 
measures taken to prevent them, requiring unforeseen expenditures. 
Debts are thus left to be paid out of the appropriations for the follow-
ing year. From information recently received, it is certain that this 
debt at the close of the fiscal year ending 30th of June last, will be 
found to be large enough to be a heavy charge upon the present appro-
priation. The officer commanding in Oregon reports to the General-
in-Chief that he found, on assuming his command on the 5th of July 
last, debts in that military department amounting to about $400,000. 
Much the larger part of this had been incurred without being reported 
to this office, and was therefore unknown here. Lieutenant Colonel 
Emory, acting inspector general, also reports a large debt in the de-
partment of California, without stating its amount, however. 'rhe 
military expenditures in these distant departments cannot be controled 
here. They necessarily depend upon circumstances of which the de-
partment commander must be constituted the judge, and arrangements 
of troops which he must have authority to direct. Observance of the 
judicious regulations on this subject, established by the War Depart-
ment in 1859, would, under all circumstances, limit expenditures to 
the absolute necessities of the service. The third section of the act 
"making appropriations for the legislative) executive, and judicial 
expenses of the government" for this year, provides that no contract 
or purchase shall be made unle8s under an appropriation adequate to 
itR fulfillment. It will therefore be unlawful, should the appropriation 
be exhausted before the end of the year, for the War Department to 
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provide for the wants of the Army during the portion of it remaining. 
This makes it very important, in my opinion, that Congress should, at 
its next session, provide against such a state of things. 
r_rhe withdrawal of troops from Utah would have led to a material 
reduction of our expenses, if it had been proper to replace them in the 
posts from which they were sent to that department. But the dis-
turbed condition of the Mexican frontier, and the hostile temper of the 
neighboring Indians, rendered it necessary to transfer them to points 
at which their supplies cost little, if anything, less than in Utah. 
Operations against hostile India.ns cause, in this year, large expen-
ditures by the Quartermaster's department, not properly chargable to 
the appropriation for the current service of the year, viz: Those in 
California and in Oregon, the expedition to subdue the hostile Coman-
ches and Kioways, and measures to control them hereafter, and the 
existing war with the Navajos, in New Mexico. The only estimate of 
the cost of these operations which has been received, is that forwarded 
by Lieutenant Colonel Swords-an approximate one of those in Oar-
son's valley, $265,000. The suppression of these Indian hostilities 
was not provided for in the appropriation for this year, as, of course, 
they could not be foreseen. Such heavy charges upon it will leave a 
sum quite inadequate to defray the ordinary expenses of the Quarter-
master's department during the year, independently of those mentioned 
in the preceding paragraph. I therefore respectfully suggest that 
Congress be asked for an appropriation equal to the expenses strictly 
belonging to the suppression of these Indian hostilities. 
At the end of the last fiscal year the number of clerks employed in 
this office was reduced from thirteen to eleven. This reduction has 
suspended one branch of the duties of the office-adjustment of the 
claims of employes of the Quartermaster's department for military 
bounty land. These claims are accumulating rapidly, the number of 
clerks now allowed being barely sufficient for the current business of 
the office. I respectfully suggest that the payment of two more be 
provided for as long as the claims above mentioned furnish them with 
full employment. 
The government retains several old posts which have long been 
abandoned, and can never again be usefully occupied. They are Fort 
Armstong, at Rock Island; Fort Crawford, at Prairie du Chien; Fort 
Howard, at Green Bay. The care of the public property at these 
places is an annual charge upon the military appropriation ; and this 
property, principally old barracks, is rapidly falling to decay. The 
reserved lands, now useless for military purposes; would be valuable 
to the communities in which they lie. I recommend, therefore, that 
they be sold as soon as practicable ; or, after the sale of the military 
property upon them, transferred to the Department of the Interior. 
In this disposition the unsold portion of the reserve at Fort Jesup, 
Louisiana, should be included. 
I have the honor to be, sir, very respectfully, your obedient servant) 
J: E. JOHNSTON, 
Quartermaster General. 
Hon. J. B. FLOYD, 
Secreta.ry of Wwr, Washington, D. C. 
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XIV. 
REPORT OF THE COMMISSARY GENERAL. 
OFFICE CoMMISSARY GENERAL OF SuBsiSTENCE, 
Washington, October 23, 1860. 
SIR: I have the honor to submit the following report of the opera-
tions of this department during the fiscal year ending June 30, 1860 : 
The principal part of the subsistence stores required for the Army 
was purchased in the cities of New York, Nerfolk, New Orleans, St. 
Louis, and San Francisco-the officers of this department at those 
points advertising for proposals when the stores were required, and 
accepting the lowest bids for suitable articles. 
Fresh beef has been supplied to the troops on the Atlantic coast, in 
the department of Texas, some of the western posts, and most of those 
on the Pacific coast, by contract from the "block." In New Mexico, 
at Forts Kearney, Laramie, Bridger, Randall, and Camp Floyd, cattle 
were procured on the hoof, grazed and fed by the department. In 
New Mexico flour, beans, salt, and vinegar have been procured from 
the products of that country by contract. 
The troops have been supplied at every point with good and whole-
some food. 
The officers performing duty in this department have generally ren-
dered their accounts as promptly as the nature of their duties would 
permit; and most of them have performed their duties with zeal and 
fidelity. 
Very respectfully, your most obedient servant, 
J. F. TAYLOR, 
.Assistant Oommissa'J·y General Subsistence. 
Hon. JOHN B. FLOYD, 
Secretary of War. 
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XV. 
REPORT OF THE PAYMASTER GENERAL 
PAYMASTER GENERAL's OFFicE, 
Novernber 6, 1860. 
SrR: I have the honor to submit herewith a report of the transac-
tions of the pay department for the fiscal year ending June 30, 1860. 
It is shown by the tabular statement herewith, that there remained 
in the hands of paymasters, on the 30th June, 1859, applicable to 
payments in the first quarter of the last fiscal year, the sum of 
$641,273 18, in addition to which they have received from the Treas-
ury and other sources, exclusive of amounts transferred from one to 
another, or repaid into the Treasury, the sum of $5,158,895 59-
making a total to be accounted for of $5,800,168 77. Expended as 
follows: 
Payments to regular troops .................................... $5,182,381 14 
Pavments to volunteers......................................... 40,074 00 
Payments to the Military Academy.......................... 122,988 70 
5,345,443 84 
Leaving a balance of $454,724 93 to be accounted for. This bal-
ance, it is believed, has generally been expended and accounted for 
since the commencement of the present fiscal year. 
The troops, as far as I can learn, have been paid with commendable 
punctuality, with the exception of those serving in the field or at 
remote stations, inaccessible during the winter months. The troops 
have all been paid to the close of the fiscal year, and many to the last 
of August. 
I trust you will pardon me for again requesting your favorable con-
sideration to the claim of paymaster's clerks for increased compensa-
tion. They ask but an increase of $300 per annum, and in view of 
their arduous and responsible duties, the claim appears to me to be 
reasonable. 
Respectfully submitted, 
Hon. J. B. FLOYD, 
Secretary of War. 
BENJAMIN F. LARNED, 
Paymaster General. 
Statement showing the amount remaining in the hands. of each of the disbursing o.fficers of the Pay Department, and 
1-macc01.mted for, on July 1, 1859; the amount rrermtted to each from the Treasury, or turned over by othe1· agents, 
during the .fiscal year ending June 30, 1860; the amount accounted for by the accounts and voucherrs of expenditure, 
or by transfer or replacement in the Treasury; and the balance unaccmmted for, to be applied to payments in the first 
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T. P. Andrews, deputy paymaster general. .... , . $191 827 40 
E. Van Ness ............... do.................. 131678 22 
T. J. Lflslie. ...... ...... ...... .... .. ...... .... 11 384 63 
David Hunter.................................. 11 061 23 
L. J. Beall..................................... 51808 02 
G. 1-J. Rin!l"gold . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461 167 52 
Henry Hill...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 19 
R. B. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71721 25 
S. Maclin...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348 02 
A. W. Gaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131587 58 
H. Leonard.............. .. . . . . .. . . . .. . . .. .. . . 31 703 75 ];'.A. CUJmingbam............................. 101420 14 
1: 1: ~~f~~: : : : : :::: :: :::: : : ::: : :: :::: :: :: : : : : 3' ~i~ g~ 
N. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 26,473 38 
B. W. Brice........................ ...... .... 41179 65 
Cary H. Fry................................... 271 468 62 
Ben.i. Alvord. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61917 55 
R. H. Chilton........... . . . . . . . . . . . . . . . . . . . . . . 241259 33 ~~~;yH;;~~~~:: :::::::::::::::::::::::::::::::: ... ~~:::~: .::. 
Samuel Woods................................ 61 143 64 
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$8,041 36 .............. 
1 
$35,352 41 
1, 169 51 . . . . . . . . . . . . . . 13.679 99 
14,185 35 . .. . .. . . .. .. .. 27; 500 00 
595 77 . . . . . . . . . . . . . . 13,000 00 
673 85 .. . . .. . .. . . . .. 426 98 
2, 044 37 . . .. .. . .. . .. .. 41,920 00 
2, 422 51 $122, 988 70 27' 925 67 
..... ~~ ~~:. :~. :: :: :::::: :::: ....... 666.00. 
.. .. . .. . . . . .. .. .. .. ... .. .. . 7,735 21 
238 27 . . . • . . . . . . . . . . 28, 000 00 
: : : : : ~~ ~~~: ~~: :: : : :: ::: : :: :: .... 4~~ ~~~. ~~. 
86 98 .. . .. .. .. .. .. . 31,600 00 
523 22 .. .. .... .. .. .. 29,810 43 
. . . . • . . . . • . . . . . . . . . . . . . . . . . . 3,231 53 
330 84 .... .. .... .... 24,000 00 
. . . . . • • . . . • . . . . . . . . . . . • • . . . . 77,369 26 
333 84 .. . . .... .. .... 101,005 92 
747 47 .. . .. . .. .. .. .. 54,964 48 
45 00 .. . .. . .. • .. .. . 39,600 00 
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40, 074 oo 1 122,988 70 Total ................................... \ 641,273 181 5,856,991 14 1 6,498,264 321 5,Hl2,381 14 698, o95 55 1 6, o43, 539 39 1 454,724 93 
P AY~lASTER GENERAL's OFFICE, November 6, 1860. 















SECRETARY OF WAR. 241 
XVI. 
REPORT OF THE SURGEON GENERAL. 
SuRGEON GENERAL's OFFICE, 
November 1) 1860. 
SIR: I have the honor to submit to you a report upon the fiscal trans-
actions and other matters relating to the medical department of the 
Army, for the year ending the 30th June, 1860. 
The amount of the appropriation for the medical and hospital de-
partment remaining on the the 30th June, 1859, was-
In the hands of disbursing agents ............................. . 
In the Treasury of the United States .......................... .. 
Amount appropriated per act approved 3d 
J\1arch, 185 9 ....................................................... . 
Amount refunded into the Treasury ............................ . 
Of this sum there has been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1855 ......... 
Of this sum there has been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1856 ........ . 
Of this sum there bas been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1857 ......... 
Of this sum there has been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1858 ......... 
Of this sum there has been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1859 ......... 
Of this sum there has been expended on ac-
count of the pay and other claims of pri-
vate physicians contracted in 1860 ........ . 
On account of medical and hospital supplies 
contracted in 1855 ............................ .. 
On account of medical and hospital supplies, 
cooks, nurses, &c., contracted in 1856' ...... 
On account of medical and hospital supplies, 
cooks, nurses, &c., contracted in 1857 .... 
On account of medical and hospital supplies, 
cooks, nurses, &c., contracted in 1858 .... 
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Brought forward......... .................. $609 55 $27,086 50 
On account of medical and hospital snpplieH, 
cooks, nurses, &c., contractecl in 18.)U.... 9, 034 93 
On account of medical and hospital supplies, 
cooks, nurses, &c., contracted in 1860.... 67,204 01 
Leaving in the hands of disbursing agents .. 
And in the Treasury of the United States ... 





As is shown by the foregoing statement, the total amount of funds 
available for the service of the medical and hospital department of the 
Army during the fiscal year ending June 30, 1860, was one hundred 
and fifty-three thousand nine hundred and eighty-nine dollars and 
sixty-three cents, ($153,989 63,) and the expenditures for the same 
year amounted to seventy-six thousand eight hundred and forty-eight 
dollars and forty-nine cents, ($76,848 49;) leaving a balance of three 
thousand seven hundred and eighty-seven dollars and eighty-two 
cents ($3, 787 82) in the hands of disbursing agents, and forty-six 
thousand two hundred and sixty-six dollars and eighty-two cents 
($46)266 82) in the Treasury of the United States, applicable to the 
service of the present fiscal year. 
Of the total sum expended as above stated, twenty-seven thousand 
and eighty-six dollars and fifty cents ($27 ,086 50) were paid for the 
services of physicians employed from civil life, and for medicines fur-
nished by them; and seventy-six thousand eight hundred and forty-
eight dollars and forty-nine cents ($76,848 49) for medical and hospi-
tal supplies and for the par of hospital cooks and nurses. 
The accompanying statistical report of the sick and wounded of the 
Army for the year ending June 30, 1860, exhibits the number and 
kind of diseases and wounds that have occurred in each quarter of 
that year, with the results of the treatment, whether in the return of 
the soldier to duty, in his discharge from the military service, or in 
death. The most prominent and general results shown by that report 
may be briefly stated as follows: 
At the beginning of the year there were eight hundred and thirty-
four officers and enlisted men on the sick report, of whom three hun-
dred and eighty-one were reported as sick, and four hundred and fifty-
three as convalescent. The total number of cases of disease and 
wounds that occurred during the year was thirty thousand three hun-
dred; (30)300 ;) making an aggregate of thirty-one thousand one hun-
dred and thirty-four (31,134) cases under medical or surgical treat-
ment during the year. 
Of this aggregate of 31,134 sick and wounded, 30,105 returned to 
duty 20 were furloughed, 196 were discharged from the military ser-
vice, 27 deserted, and 138 died; leaving at the close of the year 648 
officers and soldiers under treatment, of whom 304 were reported 
"sick," and 344 "convalescent." As the mean strength of the Army 
for the year ending June 30, 1860, according to the returns made to 
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this office, was 13,531, and the number of cases of disease and wounds 
-reported in that time was 30,300, it results that the proportion of 
·cases to the number of officers and enlisted men was 2.24 to 1. 
For the same period the ratio of deaths (138) to the mean strength 
-of the Army (13,531) was 1 in 98.05 or 1.02 per cent; and the pro-
.portion of deaths to the aggregate number of cases treated (31,134) 
was 1 in 225.61 or 0.44 per cent. 
The average annual ratio of deaths in the Army to its mean strength 
for the last twenty years (excluding the war with Mexico,) is 2.6 per 
·cent., rising in 1849 (when Asiatic cholera and diseases contracted in 
Mexico greatly increased the mortality) to 8 per cent. The least mor-
tality was in 1845, being 0. 9 per cent., and that is the only instance 
in which the annual mortality has been as small as that shown in the 
present report. · 
An Army medical board, consisting of three surgeons and one as-
Ristant surgeon, was convened at New York in May last, for the ex-
amination of assistant surgeons for promotion, and of candidates for 
appointment in the medical staff of the Army. Twenty-one candi-
dates were invited by the War Department to appear before that board 
for examination, eighteen of whom reported in person. Of the eigh-
teen who reported, one could not be found when the time of his examina-
tion arrived; three the board declined to examine because of physical 
disbility; six voluntarily withdrew before their examinations were con-
cluded; and eight were fully examined, four of whom were approved 
.and recommended for appointment. 
The board also examined two assistant surgeons) both of whom were 
found qualified for promotion. 
The addition of four surgeons and four assistant surgeons to the 
medical department, provided by act of Congress making appropria-
tions for the Army, approved June 21, 1860, created the necessity of 
convening another medical board. Accordingly, an Army medical 
board, consisting of three surgeons and one assistant surgeon, was 
convened at Baltimore in September for the examination of assistant 
surgeons for promotion, and of candidates for appointment in the 
medical department of the Army. 
Three assistant surgeons were examined and found qualified for pro-
motion. Seventeen candidates for appointment were invited by the War 
Department to appear before that board for examination, eleven of 
whom reported in person. Of the eleven who reported in person, one 
was not examined, being beyond the prescribed age; three voluntarily 
withdrew after partial examination, and seven were fully examined, 
.of whom five were approved and recommended for appointment. 
A statistical report on the sickness and mortality in the Army, em-
bracing a period of five years from January, 1855, to January, 1860, 
has been compiled from the records of this office since 1ny last annual 
report, and transmitted to the Senate in obedience to a resolution of 
that body, elated March 20, 1860. That report has been printed by 
order of the Senate, and. forms a quarto volume of 515 pages. To the 
report is appended the condensed results of the meteorological observ-
.ations taken during the last five years at the military posts. 
244 REPORT OF 'i'HE 
In my last annual report it was stated tha.t ''a. ·board of cxperiencecl 
medical officers had been ordered to meet in VV ashington city to ex-
amine models for ambulances, and to revise the standard supply table 
of medicines," &c. The board n1:et in November last, and I consider 
the adoption by you of its report and recommendation as the most im-
portant event of the year so far as regards the comfort of the sick ancl 
wounded soldier. By the action of that board, and your approval, 
the medical department has not only a greatly improved supply table 
for hospitals, but also a distinct and well adapted supply table for :field 
service. Favorable results are anticipated fi·om the ambulances and 
ambulance system recommended by that board, b-twt there has not yet 
been time to test them in actual service. Ambulances of the three 
p~tterns recommended for trial have been constructed and are in ser-
vice. 
The business of this office, like that of most others in the War De-
partment, bas gradually and steadily increased, so that I a1n con-
strained, in justice to those upon whom the labor devolves, to repre-
sent to you the necessity for one more clerk. This office was estab-
lished in 1818, with one clerk. In 1841 a second clerk was added, 
and in 1847 the force was increased by a third; the present number 
being only three, of whom one (the chief clerk) has been connected 
with the office from its establishment in 1818, and another has served 
therein twenty-one years. · 
In the year 1852, in view of the then proposed legislation for the 
classification of clerks in the department, I asked for one clerk of class 
four, pay $1,800, one of class three, $1,600) and one of class two, 
$1,400. By the act approved March 3, 1853, there was apportioned 
to this office one clerk of class four, ($1,800) one of class two, ($1,400) 
and one of class one, ($1,200.) It will be seen by reference to that act 
that this is the only bureau of the War Department to which a clerk 
of class three ($1,600) was not apportioned. Looking, therefore, to 
the promotion of the clerk who has faithfully served twenty-one years 
in this bureau, I earnestly invite your attention not only to the neces-
sity which exists for the services of one more clerk in this office, but 
to the propriety of having that clerk rated in class three, with a salary 
of $1,600 per annum. 
Respectfully submitted. 
Hon. J. B. FLOYD, 
Secretary of Wm~. 
THOMAS LAWSON, 
S urgeon General. 
Annualrepm·t of the sick and wounded of tlw A1·1ny of tlw United States for the year ending June 30, 1860. 
REMAINING LAST REPORT. 
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TAKEN SICK OR RECEIVED INTO HOSPITAL DURING THE YEAR. 
Disea8es of the organs connected with the digestive system. 
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'l'AKEN i!ICK OR RECEIVED INTO HOSPITAL DURING THE YEAR. 
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Annual report of the sick and wounded of the ..A1·my-Continued. 
TAKEN SICK OR RECEIVED INTO HOSPITAL DURING THE YEAR. 
Diseases of the brain and nervous system. Diseases of the urinary and genital organs, and venereal atl'ections. 
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XVII. 
REPORT OF THE ENGINEER BUREAU. 
ENGINEER DEPARTMENT, 
Washington) November 14, 1860. 
SIR: I have the honor to present the following report upon the 
several branches of the public service committed to the charge of this 
department for the year ending on the 30th June, 1860. 
MILITARY DEFENSES. 
The grants by Congress for fortifications on our whole sea-coast and 
northern lake frontier for the past fiscal year, amounting to $675,000, 
have been mainly expended, and, through the zeal and efficiency of 
the officers in charge of works, have been so applied as to produce a 
marked and satisfactory progress. The sum is, however, entirely in-
adequate to the wants of the service, and should be largely increased 
in future appropriations if we desire to place our important harbors 
and sea-port cities in security against the attacks of a maritime enemy 
within a reasonable number of years. Adequate appropriations, while 
securing a more speedy completion of our defenses, will effect an econ-
omy in the aggregate outlay, since comparatively large sums can be 
more judiciously applied to the works than small ones. I therefore 
take the liberty of asking your attention to the accompanying estimate, 
and earnestly invoking your aid in its behalf with Congress at its 
approaching session. 
So much has been said in previous reports from this office in support 
of fortifications as a means of defense for our sea-coast frontiers that, 
I do not now propose to do more than reiterate the convictions so often 
expressed, that, with our system of fortifications completed and garri-
soned, our important harbors will be secured to us, and our sea-board 
cities protected from the attacks of a maritime enemy, and to invite 
attention to the fact that the great nations of Europe place the same 
confidence in similar means, as evinced in the care with which their 
important points are covered by fortifications-a confidence fully shared 
by Great Britain, the greatest naval power in the world, which has. 
within the last few months adopted a system of fortifications for the 
defense of her dock-yards and arsenals, to be completed in from three 
to five years, involving an estimated outlay of £11,000,000 sterling, 
and for which her government asked of Parliament a grant of £2,000,000 
sterling for the service of the present year. 
In my last annual report your attention was invited to the necessity 
of some provisions for defenses on our north Pacific coast, and subse-
quently the subject was brought before Congress in special reports, 
in which an appropriation of $100,000 for the commencement of a. 
work at the mouth of the Columbia river and a like sum for Puget's 
Sound was recommended. This recommendation is now repeated, and 
I shall take eady occasion to bring the subject again to your notice, in 
the hope that Congress may, through your recommendation, be in-
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duced to make provision for the immediate commencement of works at 
these now unprotected points of our frontier. 
The subjoined special reports derived mainly from the reports of the 
officers in charge will explain the operations and progress upon the 
respective works during the past fiscal year, and their condition at its 
close. 
Most respectfully submitted, 
Ron. JOHN B. FLOYD, 
Secretary of War. 
R. E. DERUSSY, 
Lieut. Col. Engineers, Com' g. 
Fort Wayne, Det?·oit, JJfichigan, in charge of Captain C. l!). Blunt.-
The decay of the timber revetments of this work still continues, though 
no expenditures have been made during the year. About 150 feet of 
the scarp gave way in May last) the repair of which will be provided 
for out of the appropriation for contingencies of fortifications. 
The renewa113 of the revetments which have been made during the 
past five years have, it is believed, placed a considerable portion of it 
in good condition, though, if the fort is to be a permanent one, the 
whole should be faced with stone. 
The work is in a condition to mount its entire armament, but the 
officers' quarters, destroyed. by fire some years since, have not been 
rebuilt, and the barracks are still unfinished. 
Fort Porter, Black Rock, near B1.tjfalo) New York, in charge of Cap-
tain C. E. Blunt.-This work is generally in good condition, and pre-
pared for its armament and garrison. The wood work of the bridges, 
however, shows signs of decay, and will probably require renewal 
before long. Portions of the wooden covering of the breast-height 
slope of the covered way have been renewed, being found much decayed. 
The parapet of the tower has been covered with a temporary wooden 
roofing, and the flanking querites at the angles have been supported 
by wooden pillars from the ditch. 
No appropriation is asked for. 
Fort Niagara, mouth of Niaga?·a river, New Ym·k, in chm·ge of Cap-
tain C. E. Blunt.-The repairs of cribs for shore protection, reported 
unfinished last year, have been mainly completed. One new crib has 
been built on the lake shore, towards the eastern limit of the public 
land. This method of shore protection, as far as executed, has had a 
marked effect in preventing the wearing away of the beach. The river 
banks above the tort need some additional structures for this object. 
The work is efficient as respects its readiness for its armament, but 
the accommodations for garrison and supplies are entirely inadequate. 
The timber revetments, which are in pretty good condition, should be 
replaced by stone, if the work is to be a permanent one. 
Fo'rt Ontario, Oswego) New York, in charge of Captain C. E. Blunt. 
Nothing has been done at this work. Its timber revetments and gun-
platforms are in bad condition, and the decay has progressed during 
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the year, though not as rapidly as in some previous years. The ac-
-commodations for garrison and supplies are good, but some expendi-
ture would be necessary in preparations for the armament. 
Like Forts Wayne and Niagara, the revetments of this work should 
be of stone. 
Fort Montgomery, Rouse's Po-int, New York, in charge of Captain C. 
E. Bl,unt.-The very small appropriation granted by Congress has 
permitted only a correspondingly small progress towards the comple-
tion of this work. It is the only stone fort on the northern frontier) 
is now about half finished, and, if economy were consulted, would be 
completed with as little delay as possible. Four years, it is estimated, 
would suffice for this purpose. 
One hundred and ninety-four cubic yards of stone masonry, 125 cu-
bic yards of brick, 281 cubic yards of concrete, 1,028 cubic yards of 
earth embankment, and 518 square yards of asphalte roof covering, 
have been laid during the year in piers, magazines, scarp, and parapet 
walls, and in communication, embrasure, and casemate arches of the 
right flank of bastion B) and in bastion D. Two howitzer embrasures, 
with iron linings, have been completed on the right flank of bastion 
B, upper tier; a considerable quantity of embrasure, pier, and scarp 
stone has been hammered during the past winter, and will be laid 
during the summer of 1860. 
It is proposed to expend the next appropriation on the masonry of 
the last and south curtains and intermediate bastions. 
Fort on Hog Island Ledge, Portland harbor, lJiaine, (Fort Gorges,) 
in charge of Captain J. D. Kttrtz till January 19, 1860, afterwards of 
Lieutenant J. C. Palfrey.-During the last year the foundations of all 
the piers and of the scarp were completed, the piers raised to a refer-
ence, (13' 10",) scarp No. VI to a reference, (151 10",) Nos. I, IV, and 
V to (131 1011,) and No. III to (1 7' 1011 .) . The six cisterns were com-
pleted, and the parade filled in to a reference, (151.) The workshops 
were established in crmvenient positions inside the work, the wharf 
nearly completed, and granite and iron provided for beginning to con-
struct gun embrasures the present year. 
This year it is intended to construct the first tier of gun embrasures 
on faces Nos. III, IV, and II, and to raise the scarp on these faces to 
reference (27' 511 .) 
The next year, $75,000 would complete the two tiers of gun embra-
sures on faces Nos. I, II, III, IV, and V, raise the scarp to a refer-
ence, (39',) the piers to a reference, (25' 6",) turn the communication 
and casemate arches of the first tier of casemates, form their roof sur-
faces, and build the parade wall to a reference, (291.) 
Fort Knox, Narrows of the Penobscot 'river, lJfaine, in charge of 
Captain J. D. Kurtz till Januarry 19, since then of Lieutenant J. C. 
Palfrey.-During the last year the piers and arches of all the case-
mates but two, on the east fronts, were completed, and the roof surface 
covered with dry brick, the parade wall carried up to the same height, 
the main entrance arch turned and the floor over it formed, a portion 
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of the north scarp and the postern arch were built, and the main drain 
extended 292 feet. 
This season it is intended to construct the two remaining casemates-
on southeast front, the magazines on the north and south fronts, the east. 
parade wall) the terreplein and gun-platform foundations on east fronts, 
and to continue construction of northeast and south scarp. 
An appropriation of $75,000 for next fiscal year would complete the-
parapet of the channel face, prepare for mounting 1 barbette colum--
biad, 15 bar bette guns, and 25 casemate guns; construct scarp, case-
mates, parade wall, and terreplein on south front; the casemates, 
parade wall, and part of scarp on north fronts, and finish southeast 
coverface and south place-of-arms. In the estimate presented, this sum 
is necessarily reduced more than one half, in view of the wants of the 
service at other points. 
The estimated cost of completing the work is $220)000. 
Fort Warren, Boston harbor, Massachusetts, in charge of Captain 0 .. 
S. Stewart.-Throughout the year an overseer and three laborers have .. 
been in care of the work and property, making small repairs in the 
alphalte coverings of the casemate roofs, in the sodding of the slopes,. 
&c. 
The flooring of some of the passages in the casemate quarters for-
officers on curtain front No. 3, has been finished. 
The plumbing commenced in a previous year in one suite of officers' 
quarters on the same front, has been completed; also the painting· 
necessary to preserve the wood work. 
Funds for the above .objects were supplied from the appropriation for· 
contingencies of fortifications. 
This work is essentially ready for its casemate guns, and for nearly 
three fourths of its bar bette armament. For the remainder, the plat--
forms are yet to be provided and laid. A little over one half the 
casemate quarters and barracks are already for occupation; while the 
rest, with six large and small store-rooms, are in various states of 
preparation. Two large and three service magazines have received 
their interior linings. 
The officer in charge estimates that $75,000 will be needed to com-
l1lete the work. 
Fort Winthrop, Boston harbor, lJiassachusetts, in charge of Oapta·in 
0. S. Stewart.-No appropriation having been made for this work for 
the past fiscal year, operations during the season of 1859 were confined 
chiefly to the concrete terreplein and parade, which have been repaired, 
graded, and covered throughout with asphaltic mastic. The work and 
property has since been under the care of a fort-keeper and a laborer. 
The officer in charge estimates that $60,000 will be needed for the 
completion of the work. In its present condition the barbette guns 
of the tower may be mounted; but the accommodation for a garrison 
and its supplies have yet to be completed. 
Fort Independence, Boston harbor, Massachrusetts, in charge of Cap-
tain 0. S. Stewart.-The right flank and face of scarp-wall, front No. 
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2, have been pointed, completing the pointing of the scarp-wall. The 
pointing of the flank casemates on Nos. 2 and 5, and of the passages 
leading th(jreto, has been continued. The four service magazines on 
the same fronts have been finished. The main gates have been put up. 
Upwards of 9)000 superficial feet of flagging have been hammered, and 
about 100 ;;;quare yards of sidewalk laid on curtain front No. 5. 
Fortifications at entrance to New Bedford harbor, Massachusetts, in 
charge of Captain George W. Cullum.-The necessary deeds and agree-
nlents respecting the Clarke's Point roads, within the government 
domain, having been approved by the Attorney General of the United 
States on the 6th of August, 1859, operations were immediately after 
eommenced at Clarke's Point, and have since been steadily and vigor-
ously prosecuted. · 
The ne.w " 1cut-off road," seventy-five rods long and eighty feet wide, 
was completed, to the entire satisfaction of the city of New Bedford, in 
October, 1859, and soon after opened to travel. A permanent stone 
wharf, 750 feet long and 30 broad, for the reception of materials, is 
nearly finished; the track has been graded for a railroad from the outer 
end of the wharf to and around the proposed fort; considerable machi-
nery has been prepared for receiving, transporting, and laying building 
materials; stone has been cut for over ten feet in height of the entire 
scarp-wall; and many minor operations for the prosecution of the work 
have been executed. 
Before the close of the fiscal year, ending June 30, 1861, it is confi-
dently anticipated that the whole scarp-wall will be built to the height 
of twenty feet, which will include the casemate embrasures. 
Fort Adams, Newport harbor, Rhode L'3land, in charge of Captain 
George W. Cullum.-For want of funds operations on this work have 
been limited to keeping the fort in good order, and making necessary 
repairs. 
The work is now ready, except the modifications of some of the gun 
platforms for columbiads, for its entire armament; and the casemates, 
with the exception of some small repairs, are all ready for the whole 
war garrison. 
To complete and preserve this important work, $50,000 could be 
advantageously applied during the next fiscal year in rebuilding part 
of the permanent wharf and southwest breakwater, modifying gun 
platforms for the new arrhament, and executing other unfinished work. 
This amount is, bowev~t, re-duced in the estimate presented. 
Fort Griswold, New London harbor, Connectic,ut, in charge of Captain 
George W. Cullum.-N othing has been done at this work, excepting 
in keeping its exterior battery in order, and repairing and rebuilding 
the fences inclosing the government domain. No further appropriation 
is asked. 
Fort Trumbull, New Lo,ndon harbor, Connecticut, in charge of Cap-
tain George W. Cull~tm.-This work, which was completed about twelve 
VoL. n--17 
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years since, has been kept in admirable order by the labor of the fort-
keeper, with occasionally some trifling assistance. 
With the exception of seven col urn biads for the southwest exterior 
battery, its armament is complete; all its casemates are ready for its 
war garrison, and all essentials are prepared for efficient service at any 
time. 
The fence inclosing the public land at this work must be renewed, 
as it cannot last another year. For this fence, and the eight deficient 
columbiad platforms in the southwest exterior battery, $5,000 will be 
required; but, in view of the more pressing necessity for expenditures 
at other points, no estimate is now presented. 
Fort Sch1tyler, easte1·n entrance to New Yorlc harbor, in cha1·ge of 
Captain George W. Cullum.-All the columbiad platforms of the main 
and crown work have been completed, and the traven;e rails laid; the 
staircase towers, breast-height wall of main work, and coping joints 
have been repainted; the sea-wall has been repaired and backed with 
earth, where needed; the terrepleins and banquets of the main and 
crown work, in part, have been reformed, and some sodding and other 
minor details have been executed. 
This work is now essentially ready for its entire armament, and its 
casemates can accommodate a full war garrison. 
No further appropriation is now asked. 
Fort at Willett's Point, easter'n entr"ance of New Yorlc harbor, in charge 
of Captain George W. Oullurn.-The commencement of the construc-
tion of this work still awaits a further appropriation. One of the first 
operations to be undertaken is the construction of a wharf, which, if 
built in a permanent manner for landing materials for the construction 
of the work and the after use of a garrison, will require more than the 
available balance on hand. 
The paying off the existing mortgage of $85,000 upon the site of 
this work, and carrying on vigorous operations upon this important 
l defense of the commercial metropolis of the nation, an appropriation of 
$200,000 is asked, though more, if obtained, could be advantageously 
applied. 
Fort Col'umbus and Castle Williams, New Yorlc harbor', in cha1•ge of 
JJ1aJor J. G. Ba1·na1·d.-The renewing of the asphalte on the terre-
plein, and the construction of a cistern in the parade of Castle Williams, 
have been completed. It is a matter of importance that the sea-wall, 
at least, between Castle Williams and the Ordnance depot, and on that 
side of the island on which the Buttermilk channel is now encroaching, 
should be built. Although the large appropriation necessary for this 
purpose iR not now asked for, it is most desirable tlJat the sea-wall of 
Castle Williams should be extended 400 feet, by which an unseemly 
gap in the shore would be closed, and a wharf, much needed, would be 
provided for the work. This would cost about $12,000. 
The wooden crane put up several years ago on the terreplein of 
Castle Williams has broken down in consequence of decay. An iron 
-one should be substituted, which would cost $2,000. Hence, an appro-
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priation of $14,000 may be advantageously applied to the above pur-
poses. 
Fort Wood, New York harbor, in charge of MaJor J. G. Bm·nard.-
Tbe deficient coping stones of the stone parapets have been set, the 
dl'awbridge made and hung, and platforms for twenty-five 8-inch colum-
biads laid in the exterior battery, which has been graded. An addi-
tional appropriation of $10,000 would place this work in an efficient 
condition, and is therefore asked for. 
Fort Hamilton, New York harbor, in charge of JJfaJor J. G. Barnard.-
Some slight repairs are being made in the casemates and chimneys of 
this work, the cost of which has been supplied from the appropriation 
for contingencies of fortifications. 
New Battery at Fort Hamilton, New York har·bo'r.-An appropriation 
of $50,000 was made by Congress at the last session for a new battery 
in connection with this work. Since the 1st of July, when this money 
became available, a board of officers has been directed to examine the 
locality, and designate a suitable site for the battery; and, as soon as 
their report is received, negotiations will be entered into with the 
owners of the land for its purchase. If favorable terms for the land 
are offered, it is believed the actual construction of the work ~ay be 
undertaken next summer; and, as its early completion is of the greatest 
importance in the defensive system of the Narrows, an additional appro-
priation is urgently asked for. 
Fort Richmond, New York harbor, in charge of JJfoJor J. G. Barrna1·d. 
During the year the asphalting of the arches has been completed, the 
system of roof drainage arranged, and the roofs covered with earth; 
the barbette columbiad platforms and breast-height walls and parapet 
constructed; the iron circles, both of the casemate and bar bette guns, 
have been attached. The exterior magazines have been built up to 
the coping, doors and magazine fixtures arranged throughout the work, 
with the exception of locks and wire-gauge, which are now being pre-
pared. 
The sodding of the parapets and terrepleins is nearly completed. 
The work can therefore mount its entire armament, consisting of 
116 heavy channel bearing and twenty-four light flanking guns, and 
can store its amrnuni tion therefor . 
Not being designed to have quarters for a garrison, it is the more 
important to press forward the completion of Fort Tompkins, which 
provides bomb-proof quarters for the garrisons of this and the other 
water batteries at this locality. 
The operations for the ensuing year will consist in building the 
equipment sheds over the magazines and the houses over the stair 
towers, the drawbridge and guard-house arrangements, grading the 
parade, and building the counterscarp and sea-walls. 
An appropriation of $25,000 is asked for these o1Jjects, of which 
$15,000 will be required for the sea-wall and unfinished portion of the 
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counterscarp, and in making the external "rip-rap" necessary for 
securing the site from the encroachment of the sea. 
Fort on the site of Fort Tompkins, New York harbor, in charge of 
MaJor J. G. Barnard.-Since the last annual report the foundations 
of the entire work have been completed. The scarp-wall has been 
raised on the north, northwest, southwest, and south fronts to the 
height of the lintels of the first tier of loop holes; the casemate piers 
behind them raised to the level of the corbels of the second floor; the 
concrete scarp-wall raised as high as the springing line of the gallery 
arches. The piers of these arches are built, and about one half of the 
communication arches turned, and the rear wall raised as high as the 
coun terscarp. 
About one hundred lineal feet of the main culvert and granite revet-
ment to secure site of caponnier built. 
The small appropriation will confine the operations of the current 
fiscal year to turning the arches of the conn terscarp gallery, and rais-
ing the scarp and counterscarp a few courses higher. 
As Fort Richmond is now prepared to receive all its guns, and as 
this work is an indispensable complement to that, affording quarters 
for its garrison, and giving security to the position, the former work 
cannot be considered as fully efficient, notwithstanding its complete-
ness, until Fort Tompkins is completed. This consideration, together 
with the even more urgent one of the necessity of bringing the harbor 
of New York into a state of defensibility, prompts the officer in charge 
to ask an appropriation of $200,000 for the next fiscal year, to be ap-
plied to completing the entire masonry of the work, so that another 
year would suffice to bring the work into a state of efficiency. 
With the very complete arrangements made for carrying on the 
work, the amount asked for could be easily and advantageously applied. 
This sum it is found necessary to reduce somewhat in the estimates 
presented from this office. 
Proposed Casemate Battery on Staten Island, New York harbor.-
This battery is) in the opinion of the Board of Engineers, the most 
important work yet to be undertaken for the defense of New York, and 
should be begun and completed with the least delay practicable. The 
plans are already prepared. The site is within the boundaries of the 
government domain, so that no new purchase of land is required, and 
nothing but an appropriation for the purpose is needed for its imme-
diate commencement. The sum of $200,000 might be advantageously 
applied during the next fiscal year, but this amount I am constrained 
to reduce one half in the estimates in consideration of the necessities 
of other important points. 
Fort at Sandy Hook) New Jersey, in chm·ge of Captain H. W. Ben-
han~.-The work executed during the past fiscal year, comprised the 
foundations of the north and half of the east front, (about 470 lineal 
feet,) and the construction of the scarp-wall and attached piers to the 
height of four courses, or nearly eleven feet from the bottom of the 
foundations. The foregoing includes about 216 cubic yards of founda-
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tion paving, 1,675 cubic yards of concrete foundations and scarp back-
ing, ancl 161 cubic yards (or 2, 085 superficial feet of front) of scarp , 
facing; making in all 2,052 cubic yards of masonry; and of earth 
work, 2, 700 cubic yards of excavation; 1,800 cubic yards of filling, 
and 1,200 cubic yards transported for grading parades; making in all 
5, 700 cubic yards. At the close of the fiscal year a large quantity of 
building material had been received, and other preparations made 
which would enable the work to be rapidly pushed forward thereafter. 
The work is not yet in condition to mount any of its guns, and in.. 
order to bring it to a state of efficiency as rapidly as practicable, the 
officer in charge estimates $300,000 as the least amount that should:· 
be appropriated for the ensuing fiscal year. 
With this amount he expects to be able to prepare the north front 
and the adjacent halves of the east and west honts for the casemate 
guns, which would constitute an efficient battery bearing on the 
channels of approach to the lower bay of New York harbor. 
The estimate of the officer in charge has been necessarily reduced 
one half in the estimate from this office. 
Fort 1J11ffiin, Delaware river) Pennsylvania, in charge of Captain 
John .Newton.-Operations here have been restricted for want of funds 
to a few repairs of the sluices in the back channels, the cost of which has 
been defrayed from the appropriation for contingencies of fortifications. 
Fort Delaware, Delaware river, Delaware, in charge of Captain 
John Newton.-Operations during the past fiscal year have been steadily 
pursued to bring the work into a state of complete efficiency as regards 
its armament, and this may be said to have been effected. 
The scarp; breast-height wall, terreplein, and parapet were finished; 
the gun platforms in barbette set, and the iron rails of the same, and 
of the gun rooms in the first and second tiers laid down; the gateway 
was paved, and the masonry of permanent bridge finished. 
The amount of work done is as follows: Stone 1nasonry, 438.75 
cubic yards; pressed brick masonry, 199.7 cubic yards; common brick 
masonry, 561.8 cubic yards; dry brick masonry, 590 cubic yards; con-
crete masonry, 1,116.4 cubic yards; total masonry, 2,906.65 cubic 
yards; earth work, 5,620 cubic yards, including 458 yanls of gravel; 
asphalting, 6,033 square yards; and sodding, 3,224 square yards. 
The sum of $75,000 is asked for the fiscal year ending June 30, 
1862, for the completion of quarters and barracks, for the interior :finish 
of the fort, and for piling the foundations of the counter-scarp walls. 
FoTt CaTToll, Baltimore harbor, Maryland, tempora'rily in charge of 
Captain J. G. Foster.-On account of the settling of the scarp wall of 
front six, and the adjacent portion of front :five, the work of construc-
tion was suspended in September of last year, and has not yet been 
resumed. In the mean time, front six has been loaded with rough 
granite, so as to force the subsidence to a limit at which the construc-
tion can be safely be resumed. Three thousand :five hundred tons of 
stone have been thus applied, and the result indicates that the work 
may be resumed this season. 
262 REPORT OF THE 
The work upon the permanent wharf has been continued, and is 
nearly completed. All the materials for this purpose, and for erecting 
a heavy ordnance crane have been procured. The scarp wall, and all 
unfinished masonry have been roofed in, and the necessary attention 
given to the preservation of the machinery and materials. Forty-four 
guns may be mounted at short notice upon the five f]·onts of the fort 
on which the scarp-wall has been carried up to the full height of the 
first tier, making eighteen per cent. of the entire armament when 
completed. 
But this percentage is greater than the actual efficiency of the fort 
in its present condition, as an obstacle to the passage of an enemy's 
fleet, inasmuch as front six, which has the best bearing on the channel 
has no embrasures constructed, and also, as only eight casemate arches 
are turned, so as to afford protection to the guns and men. It is pro-
posed to apply the amount now available to the construction of the 
scarp-wall of front six, first tier, and of the remaining arches of this 
tier. 
The appropriation of $230,000 asked for by the officer in charge, is 
estimated to be sufficient to construct all the masonry for the second 
tier, including the embrasures and arches, and thus to render effective 
upon an emergency two tiers of guns, numbering 114, or forty-two 
per cent. of the whole armament when completed. r.rhis sum is, how-
ever, materially reduced in the estimates of this department. 
Fort JJfonroe, Old Point Comfort, Virginia, in charge of Lieutenant 
Cplonel R. E. De Russy.-The chief operations during the past year at 
this work, were the revetment with stone of the interior and the com-
pletion of the superior slope of the parapet over the principal maga-
zine on front six; the construction of one brick and two wooden 
privies; the introduction of granite heads over five of the large doors 
in the flanks of fronts one, two, and three, and the repair and paint-
ing of the embrasures in the same fronts. 
rrhe appropriation asked for in the estimate~, is designed mainly for 
continuing the construction of the advanced redoubt of the work, 
which, though commenced many years ago, has been standing in an 
unfinished and entirely unserviceable condition for a long time. 
The barrack at this work, constituting the main accommodations for 
the enlisted men of the garrison, and designed originally for tempo-
rary use only, is a wooden structure, in such a state of dilapidation as 
to be wholly unfit for occupation, and unworthy of repairs. A per-
manent barrack for soldiers should be at once provided in place of this. 
old frame building, and an appropriation for this purpose is inserted 
in the estimates. 
Fort Calhmm, Hampton Roads, Virginia, in cha1·ge of Lieutenant 
Colonel R. E. DeRussy.-At this work during the year ending June 
30, 1860, the operations have consisted in setting 29,285 cubic feet of 
dressed granite, and 4, 779 cubic feet of rubble and concrete masonry, 
in the third and fourth courses of the scarp, and in the second, third, 
fourth, and fifth courses of the piers, embracing the fitting and set-
ting the sills of forty-two embrasures, and the fitting for and insert-
ing thirteen complete sets of embrasure irons. rl,wo thousand 
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six hundred and ninety-four cubic yards of rubble masonry and rough 
stone from the old walls and removed loading have been thrown over 
into the water to extend the area of the artificial island forming the 
site of the fort. 
The appropriation asked for in the estimates presented is for con-
tinuing the scarp-wall and piers, and will go far toward preparing the 
work for receiving the first tier of its guns in case of an emergency. 
A much larger amount could be judiciously expended, as the work is 
now in a condition to allow of the most extended operations being 
carried on effectively and economically; but in consideration of the 
wants of the service at other important points, the estimate is neces-
sarily restricted to the sum named. 
Fort llfctcon, and preservation of its site, Beaufort Harbor, Nm·th 
Oa.rolina, in charg£~ of Captain J. G. Foster.-The fort is much in 
need of repairs. Three of the casemates leak. The masonry requires 
repainting in many places. Nearly all the iron work, as door and 
window fastenings, banisters to main stairs, &c., are rusted out and 
must be renewed. One of the wooden bridges across the ditch is 
decayed, as is also the shingled interior slope of the covert-way. The · 
old shot furnace is useless, and a new one is required. The quarters, 
magazines, and store-rooms need renovation, and the road-way 
requires to have its embankment repaired, and a new bridge to be 
built across the canal. The wharf, having its piers undermined by 
the current and its wooden superstructure much decayed, requires to 
be rebuilt. 
Several of the jetties for the preservation of the site having been cut 
off from the beach by the waves washing around their inshore ends, 
do not answer the purpose for which they were built; but, on the con-
trary, in their present condition, increase the cutting away of the 
beach. Sixty feet were washed away in one storm, in October last, 
when the waves encroached to within a hundred feet of the interior 
crest of the covered-way of the fort. 
Temporary protection, in the shape of brush and sand bag jetties 
have at present checked this incroachment; but they are liable to be 
destroyed in a. single severe storm. The safety of the fort demands 
that the stone jetties now cut off from the beach be reconnected with 
it and extended up to unite with the foot of the glacis of the fort. 
Two new jetties should also be built. 
Fm·t Gaswell, and the p1·eservation of its site, mouth of the Gape Fear 
river, North Carolina, in charge of Captain J. G. Foste1·.-The work 
is generally in very good condition. A change is required in its arma-
ment, so that more guns may be nwunted upon the gorge of the main 
work, and the right flank and gorge of the covered-way, as these por-
tions now bear directly upon the channel, which has shifted from the 
east to the west shore. New platforms for these guns will require to 
be constructed. A small amount is required to maintain the work in 
proper police, and to make such repairs as become necessary. 
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Repai'rs of Fort Mmtltrie, Gharrleston harbor, Smtth Carolina, i111 
charge of Captain J. G. Fosterr.-Owing to the limited amount avail-
able, only such repairs as were absolutely necess3Jry could be made 
during the past year. They comprise the adjustment of several olcl 
pintle blocks on the water fronts; draining the ground around the 
main magazine; furnishing new door to service magazine, and granite 
flagging and pump to well; renewing banisters to main stairs; 
rehanging main postern gates, and repaving the main entrance. The 
appropriation made by the last Congress will barely suffice to make 
some very necessary repairs to the work. Other repairs and altera-
tions are very much needed to increase the efficiency of the work, by 
adding a musketry flanking to the water fronts, now destitute of such 
protection; and by placing the barracks and guard-house in such 
defensive condition as to fit them to be relied on as safety keeps. The 
accumulation of drift sand in front of the water faces of the fort has 
become a serious evil, which ought to be remedied by forming it into 
a permanent glacis, with its slopes well grassed. 
Preserrvation of the site of Forrt Moultrie, Charleston Harbor, South 
Carolina, in charge of Captain J. G. Foster.-Nothing has been done 
during the year. The effect of the removal of the stone from the 
outer end of Bowman's jetty, by the commissioners on the part of the 
State, is now sufficiently marked to render it advisable to build up the 
inner end, which will be done this season. A further appropriation 
is required to repftir the breakwater, damaged by storms, and also to 
repair and extend the other jetties. 
Fort Surnter, Gharlestor~; Ha1·bor, South Carolina, in cha1·ge of Cap-
tain J. G. Foster.-Nothing has been done during the year except 
some slight alterations of the traverse circles of the bar bette platforms. 
The subsidence of the fort has now attained so small a limit that the 
platform arches of the second tier of guns may soon be turned, and 
the work completed. The fort can, at short notice, mount seventy per 
cent of its entire armament, and is to that extent effective as an obsta-
cle to an enemy's· passage. The work remaining to be done upon the 
fort is to construct the platform arches and embrasures of the second 
tier of guns; pave the first and second tier of casemates and parade 
sidewalks; lay the traverse rails for the first and second tier of guns; 
finish the soldiers' barracks, and erect a new building for hospital; 
construct additional cisterns under the parade; build a new wharf; 
provide boat harbors ; point all the masonry; complete the painting 
of iron and wood work; put up the portcullis ; and attend to other 
details necessary to the completion of the works. 
Repairs of Castle Pinckney, Gharrleston harbor, in charge of Captain 
J. G. Foste1·.-This work is generally in very good condition. Thee 
cisterns require repairs, which are estimated to cost $1,000. 
Fort Pulaski, Savannah river, Georgia, in charrge of Captain W. H. 
G. Whiting.-No funds were appropriated for this work for the year 
past. To complete it, twenty-six new bar bette platforms are required, to 
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suit the prescribed armament: in addition, the ditches should be 
clearecl of the mud accumulated throughout their whole extent, the 
bottoms of the ditches repaired, and the banks of the feeding canal 
revetted. 
With the exception of the bar bette platforms mentioned, this fort is 
ready to receive its guns, munitions, and garrison. 
For the year ending June 30, 1862, an appropriation of $12,000 is 
askeu. 
Repairs of Fort Jackson, Savannah river, Georgia, in charge of Cap-
tain W. H. C. Whiting.-The funds remaining from previous appro-
priations on October 1, 1859, ($3,000,) have been expended at this 
work in continuing the building of officers', quarters. The finish of 
officers' quarters, inside work on soldiers' barracks, closure of gorges-
of half bastions, flank defenses, platforms, gateway, and parade drains, 
will complete the designed repairs. For these purposes, the sum of 
$20,000 is asked by the officer in charge, which is reduced one half in 
the estimate. 
The fort can receive its armament. 
Fo1·t Clinch, Amelia island, Florida, in charge of Captain W. H. C 
Whiting.-During the past year, the east, south, and southwest bas--
tions have been built to the springing of the gun-room arches ; the 
curtain walls connecting them have been carried to the reference of 
the loop-holes ; all the galleries have been finished with the exception 
of asphalting their roof surfaces and placing the door and window 
frames ; the gateway foundations of piers of sink gallery have been 
also laid; two lumber sheds, and service n1agazine of north bastion 
have been completed. Barbette platforms for the north and north-
west bastions have been procured, and a large amount of materials 
accumulated for the working season. With the funds now on hand, 
it is proposed to complete the masonry of the enceinte, and as far as 
practicable, the embankment of the rampart; to put the ramparts of' 
the two channel fronts in condition to receive their armament ; ta 
pave all the bastions in order to provide the flank defense, and to put . 
down the barbette platforms of the bastions bearing on the channels. 
Assuming that the funds on hand are sufficient for the purposes 
described, to complete the work there remain the embankment of the 
unfinished portions of land front, ramparts, breast-height walls, bar-
bette platforms, excavation of ditch, embankment of counterscarp and 
covered way) breast-height, glacis, quarters, workshops, and store-
house. 
An appropriation of $100,000 is estimated by the officer in charge to 
be sufficient for the operations stated. This amount will suffice to 
make the work susceptible of occupation and defense, if not to complete 
it in detail ; but it is necessary to reduce the sum in the estimate· 
presented. 
Fort Taylor, Key West, Florida, in charge of Captain E. B. Hunt.- · 
The year's operations have been chiefly directed towards the comple-
tion of the barbette tier and the third story of the soldiers' quarters. 
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The earth filling of the entire parapet has been gathered and put in 
place, and the concrete covering layed from breast-height to scarp, 
formed around the circuit of the castle. The main arch roofs of tbe 
whole work have been asphalted, and the drainage brick courHes, the 
lead flashings, the gutter arches, aml the man-holes, have all been 
completed within the season. The earth filling of the terreplein has 
been gathered and placed, and the concrete foundations (2' thick) 
for all the columbiad platforms (forty-six) have been formed. The 
walls and chimneys of the soldiers' quarters have been completed, all 
above the second floor forming part of the season's work. The ma-
sonry of the postern has been finished, and the main magazine and 
hall floor have been concreted. A section of the quarters has been 
put under roof, and some of the third story rooms plastered and partly 
finished. The roads for hauling materials have been extended and 
repaired, and a quantity of stone gathered and broken for concrete, to 
be used in the coverface. 
The appropriation of $70,000 for 1860-61, will be divided between 
finishing the castle, and building the inclosing walls, and filling the 
inclosure of the coverface. This will provide for mounting the entire 
armament of the castle, and for inclosing the soldiers' quarters, besides 
plastering, and some other parts of the inside finish. It will also 
make an effective beginning to the coverface. 
The operations for the year 1861-62 should be directed to completing 
the castle, to building the balance of the inclosing or sea wall of the 
coverface, to filling this inclosure with earth, to starting the piers and 
arches of the coverface, gun, and store casemates, and to building the 
permanent wharf and bridge. For these objects the sum of $150,000 
is asked by the officer in charge, but this amount is necessarily reduced 
in the estimates presented. 
Fort Jefferson, Garden Key, Tortugas, Florida, in charge of Captain 
D. P. Woodbury.-During the year, 110 of the upper casemate arches 
have been formed, and the remaining thirty-six will soon be com-
pleted ; the scarp-wall has been raised from thirty to thirty-two and one 
half feet above low water, and several small magazines have been 
fitted up. 
11he work may now be regarded as capable of making some defense, 
·but no time should be lost in completing it. 
The appropriatilm for the present year ($75,000) and the one asked 
-for the next, if made, will be applied to the continuation of the upper 
:part of the work, and to the erection of barracks and officers' quarters, 
preparatory to the occupation of the fort by troops. 
Fort Pickens, Pensacola harbor, Florida, in charge of Lie~ttenant F. 
E. Prime, is in the same condition as represented in the last annual 
report; the operations of the year, for want of sufficient funds, having 
been restricted to repairing earthen parapet of southwest bastion, 
which had been injured by heavy rains. The work is prepared for its 
·entire casemate armament, its new bar bette armament of heavy caliber 
on one curtain and two bastions, and the old and lighter armament on 
the remaining fronts. The appropriation asked for is designed to be 
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•applied to the repairs of the arches, and alterations of these latter 
fronts to receive the new armament, and to the repairs of quarters, 
cisterns in the northwest bastion, and shot furnaces. 
Fort Bar'rancas, Pensacola harbor, Florida, in charge of Lieutenant 
F. E. Prime.-Nothing has been done to Fort Barrancas or its 
redoubt since operations were suspended in September, 1858. The 
former, in accordance with orders, was turned over to the line, in 
1858 ; the latter has been under the care of the fort-keeper. The roof 
of the barracks has been repaired. 
The armament of Fort Bh.rrancas is mounterl, and its magazines are 
in good order. In the redoubt, the flanking howitzers of scarp and 
counterscarp can he mounted after the traverse irons are put down. 
The stones for barbette traverse circles are on hand, and can be set 
in a short time. 
The appropriation asked for will go far towards the completion of 
the work. 
Fort .... lJfcRee, Pensacola harbor, Florida, in charge of Lieutenant F. 
E. Prirne.-Owing to the want of an appropriation for this work, 
nothing was done during the past fiscal year until April, when the 
:repairs and extension of the jetty No. 2, were commenced with funds 
Qbtained from the contingencies of fortifications. Seventy-five running 
feet of sheet piling were driven, and have produced good results. 
The appropriation available for the present fiscal year will be applied 
to the completion of jetty No. 2; any balance remaining being retained 
on hand to be applied to the preservation of the site, if required. 
The fort is now prepan~d for its new armament on both casemate 
tiers, and its old and light armament on the barbette tier. The quar-
ters, and accommodations for supplies are in good order and ready for 
use. The magazines have been reported as leaky, but not to such an 
€Xtent as to interfere with their use. 
It is designed to apply the appropriation asked for, to preparing the 
work to receive its uew and heavy barbette armament on the channel 
fronts, and towards the completion of the south battery, or to the pro-
tection of the site, as occasion may require. 
Fort JJ1organ, entrance to JJ!lobile harbor, Alabama, in charge of Lieu-
tenant F. E. Prime.-During the past year, nothing has been done 
except to keep the work in a proper state of police, to cut the grass in 
the ditch and over the slopes, and to make such repairs to the perma-
nent wharf as were necessary for its secnrity. 
An appropriation of $50,000 is urged by the officer in charge, for 
making changes for the new and heavy armament on the exterior bat-
teries, and for extensive repairs required for the preservation of the 
work. 
Fort Gaines, Dauphin Island, entrance to Mobile harbor, Alabama, in 
charge of Lieutenant F. E. Prime. -Operations were resumed in 
January) 1860. The west bastion has been raised 5' 6", the maga-
zine arch turned, four flank howitzer embrazures built, and the main 
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arch commenced. The main arches of the north, south, and northeast 
bastions have been turned, and the flanks and piers of these bastions 
built up ready for the arches over the flanking guns. The side walls 
of the north and west posterns have been built, the arch of the 
west postern turned, and four iron gates for posterns made and 
hung. The gorge curtain has been raised 3' 6'', the brick f~tcing of 
southwest curtain has been raised 4' 3" and backed with concrete 
for one foot in height, and the brick facing of north half of north 
curtain has been raised 3' 6". The parade has been roughly graded) 
the earth being embanked in the ramparts, and the wharf has been 
repaired so as to allow of the receipt of materials. 
With the funds at present available it is expected that the scarp 
wall will be completed and embanked to a sufficient height to allow 
of the channel-bearing guns being mounted on temporary platforms 
in case of necessity. To complete the work, with the exception of the 
further accommodation for the garrison, the officer in charge estimates 
that the sum of $65,000 will be required. 
For-t on Ship Island, coast of 1J1ississippi, in char-ge -of Lie~ttenant 
F. E. Prime.-During the present year the excavation for the foun-
dations has been carried to the required depth, the concrete founda-
tions put in, the scarp of work on the land front carried up to reference 
(12' ,) except at the main entrance, and its two flank howitzer embra-
sures completed. The scarp of the circular portion of the work is 
above parade level, all the sole stones but one has been laid, eight 
embrazures are nearly ready for their lead concrete, and a large 
amount of material is on hand for future operations. 
Militar-y defenses at P1·octer' s Landing, Lmtisiana, in charge of 
Brevet Majo1· P. G. T. Beawreganl.-The operations at this work 
were closed for the want of funds on the 30th September, 1858, since 
when it has been in care of a fort-keeper, and nothing has been done 
to it for want of an appropriation. On the 11th of August, 1860, a 
severe storm occurred along the Gulf of l\Iexico, which destroyed the 
whole of Proctorville, including many lives, blew down the light-
house, damaged considerably the officers' quarters outside of the work, 
the glacis slope and ditch revetment) and the wharf. 
To complete the work these damages will have to be repaired, the 
tower raised 17' 6", its draw-bridge put up, its eight iron embrasures, 
the segmental arches of the first and second floors, and the grained 
arches of the roof on the third floor, put in, the interior of the tower 
furnished as quarters, its magazine constructed, the gun platforms of 
the exterior battery laid, and the levee around the site raised one foot 
and strengthened. 
The appropriation called for is intended to complete the work) when 
it will be ready to receive its full armanent and garrison. 
Repairs of Fo1·t St. Philip, JJiississippi 'river, Louisiana, in charge 
of Brevet lJ:faJor P. G. T. Bea~tregard.-The operations at this work 
closed for want of funds about the end of December, 1858, since when 
it has been left in care of a fort-keeper. During the course of the last 
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year, however, a few necessary repairs were made to the levees around 
the site of the fort, to protect it from overflow. 
rrhe sum of $10,000 last appropriated by Congress will be about 
sufficient to repair the damages, occasioned by the storm of the 11th 
August, 1860, to the levees, to the wharf, to the overseer's house and 
kitchen, to the site in front of the fort and batteries, and to protect 
the river shore thereat with a strong pile and plank revetment. 
The appropriation asked for will be applied to completing the re-
pairs of the interior of the main work, including its gun platforms 
and those of the covered-way, and the repairs of the upper and lower 
exterior river batteries, including their gun platforms. 
The fort cannot be considered in a proper defensible condition, as 
the gun platforms of the main work, covered-way, and upper battery 
are not yet set, and ten of those of the lower battery, mounting 
twenty-eight guns, have to be reset for the columbiads of its new 
armament. The work is also unprovided with permanent quarters 
for officers and men. 
Repairs of Fort Jackson, Mississippi river, Louisiana) in charge of 
Brevet MaJor P. G. T. Beauregard.-Since the last annual report the 
operations at this work, which were closed about the end of December, 
1858, have consisted only, for want of funds, in repairing and strength-
ening the levees surrounding the site of the fort, where absolutely 
needed to protect said site from overflow. 
The sum lately appropriated by Congress for this fort. ($15,000) will 
probably complete the construction of its exterior battery, nearly all 
the materials being already collected on its site. 
The appropriation asked for is designed for further strengthening 
the levee around the site of the fort and battery; for machinery to 
drain the site of the fort when the lands outside are overflowed, an 
almost annual occurrence; and for sundry repairs inside of the fort 
and citadel. 
The main work and armament are in good condition, although 
requiring many important repairs; and the citadel ought to be in-
creased, so as to afford shelter to the additional garrison required by 
the increased armament. 
Fortifications for the defense of the entrance to Galveston harbor, 
Texas, in cha'rge of Lieutenant W. H. Stevens.-Upon this, which 
is an entirely new work, operations have been commenced, a wharf 
and road constructed, quarters for the working force built, materials 
purchased, and affairs put in train for a vigorous prosecution of the 
work. 
The amount asked for next year is to be applied to the purchase of 
materials for, and to raising scarp, parade walls, and casemate piers 
of the work. 
Forrt at A.lcat?·az Island, San Francisco harbo1·) California, in 
charge of Lieutenant James B. 111cPherson.-The several batteries 
on this island, together with the magazines, shot furnaces, guard-
house, and defensive barrack, which has been occupied by troops 
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since last December, have been brought to a very efficient con--
dition, the batteries being already provided with the greater-
part of their armament, and in readiness to receive the balance 
whenever it may be furnished. A considerable number of barbette· 
guns can yet be added to this most effective position to great advan-
tage) and at comparatively small cost. The funds now available) 
with the appropriation asked for, are designed to be applied mainly to· 
this purpose; and, at the same time, to completing what has already 
been so far advanced. 
Fort at Fort Point, entrance of San Francisco harbor·, California,. 
in charge of CCtptain J. F. Gilmer.-Operations have been so 
directed as to bring the defensive portions of this work to a 
degree of efficiency as great as could be attained with the means 
available. To this end, the paving of the gun rooms. and asphalt-
ing of the upper tier of arches, have been completed; the dry brick 
and other work for drainage laid upon the asphaltum; and the 
terreplein, with the addition of an earthen parapet for the land front, 
and a rampart for this front and parts of the two adjacent ones, formed 
thereon; the breast-height and sustaining wall of rampart, with the 
steps in connection with the latter, having been built; and the scarp 
and parade walls, including coping, and platforms of stairway towers, 
have been finished; all the bar bette platforms on the water fronts,. 
and a part of those on the land front, have been constructed, and the 
main and service magazines completed; the entrance to the work has 
been closed by hanging the outer gates of the postern; the parade 
graded, the essential sewerage established, and one shot furnace con-
structed. In addition to the foregoing, the galleries of communication 
for the quarters have been paved; the iron stairs and railing put up; 
the temporary wharf, which was destroyed by a gale of unusual vio-
lence, renewed; and many details of lesser importance executed. The 
body of the place is so far advanced as to be ready to receive all its 
guns, with the exception of a few on the land side; and the officer in 
charge estimates that, with the funds now available, he will be able 
to prepare for mounting them in a short time, and also to complete 
essentially the body of the place and counterscarp gallery; hut he 
earnestly asks for additional appropriations for building a sea-wall for 
the protection of the site, and for the out-works and advanced works 
so necessary for covering, on the land side, this important fortification 
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For Fort Montgomery, at outlet of Lake C~amplain., New York ................. June 21, 1860 Pam. 67 3 
For Fort Knox, at Narrows of P enobscot nver, Mame .................................... do ............. do... 67 3 
For fort on Hog Island ledge, (F .. rt Gorges,) Portland harbor, Maine ............... do ............. do... 67 3 
For Fort Warren, Boston harbor, Massachusetts ..................................... Mar. 3, lR57 11 191 1 
For Fort Winthrop, Governor's Island, Boston harbor, M assachusetts ....... June 21, 1860 Pam. 67 3 
For fort at entmnce of N ew Bedford harbot·, Massachusetts .............................. do ............. do... 67 3 
For Fort Adams, Newport harbor, Rhode Island ............................................ do ............. do... 67 3 
For fort orposite Fort Schuyler, East river, New York ............................. Mar. 3, 1857 11 191 1 
For completing sea-wall, and additions and repairs to quarters at Fort Wood, 
Bedln\v's Island, Ne\v York ............................................................... , ..................... , ......... , .... , .... , .... .. 
For repairs of Castle Williams, and extension of sea-wall, Governor's 
Island, N e\v York harbor ........................................................................ , ................................... .. 
For additional batteries at Fort Hamilton, at the Narrows, N ew York ......... June 21, 1860 Pam. 67 3 
For perma~e nt quarters and hospital at Fort Hamilton ......................................................................... .. 
For Fort Richmond, Staten Island, N ew York ......................................... June 21, 1860 Pam. 67 3 
For Fort on site of Fort Tompkins, Staten Island, New York .......................... do ............. do... 67 3 
For additional battery on Statf'n Island, New York .............................................................................. .. 
For fort at Sandy Hook, N ew York ...................................................... Mar. 3, 1857 11 191 1 
For Fort Delaware, Delaware river, Delaware .......................................... June 21, 1860 Pam 67 3 
For Fort Carroll, Baltimore harbor, M.arrl~nd ............................................... do ........... 
1 
.. do... 67 3 
For Fort 1\1onroe, Hampton Roads, Vu·g1n1a ................................................. do ............. do... 67 3 
For permanent barracks for soldiers at ~o~·t _Monroe ...................................................... , ....................... . 






















..................... 1$10,000 00 
..................... 20,000 00 
..................... 30,000 00 
























Head or title of the appropriation. 
ESTIMATE-Continued. 
Reference to laws by which the 
last appropriation was made. 
Date. Vol. I Page. l Sec. 
For repairs of Fort Macon, and preservation of its site, North Carolina ...... Aug. 3, 1854 10 348 1 
For repairs of Fort Caswell, and preservation of its site, North Carolina ...... Mar. 3, H:!49 10 374 1 
For repairs of Fort Moultrie, Charleston harbor, South Carolina ................. June 21, 1860 Pam. 67 3 
For preservation of site of Fort Moultrie ............. _.................................... Aug. 3, 1854 10 348 1 
For Fort Sumter, Charleston harbor, South Carohna ............................... Mar. 3, 1859 11 435 8 
For repairs of cisterns at Castle Pinckney, Charleston, South Carolina ................................................... .. 
For Fort Pulaski, Savannah river, Georgia .............................................. Mar. 3, 1857 11 192 1 
For repairs of Fort Jackson, Savannah river, Georgia ..................................... do........... 11 192 1 
For Fort Clinch, Amelia Island, Florida ................................................. June 21, 1860 Pam. 67 3 
For Fort Taylor, J{ey West, Florida, ........................................................... do ............. do... 67 3 
For Fort Jefferson, Garden Key, Florida ...................................................... do ............. do... 67 3 
For Fort Pickens, Pensacola harbor, F'lorida ............................................ Mar. 3, 1857 11 192 1 
For Fort Barrancas and Redoubt, Pensacola harbor, Florida ................. : .......... do........... 11 191 1 
For Fort McRee, and preservation of its site, Pensacola harbor .................. June 21, 1860 Pam. 67 3 
For repairs of Fort Morg-an, Mobile bay, Alabama ................................... Aug. 18,1856 11 121 1 
For Fort Gaines, Dauphm Island, Moblle bay, Alabama ........................... June 21, 1860 Pam. 67 3 
For fortifications at Ship Island, coast of Mississippi ....................................... do ............. do... 67 3 
.For military defenses at Proctor's Landing, Louisiana ............................... Mar. 3, 1857 11 191 1 
For Fort Jackson, on Mississippi river, Louisiana .................................... June 21, 1860 Pam. 67 3 
For FortSt. Philip, on Mississippi river, Louisiana ........................................ do ............. do... 67 3 
For fortifications for defense of entrance into Galveston harbor ......................... do ............. do... 68 3 
For fort at Fort Point, including outwo_rks, San Fra~eisc? bay, California .......... do ............. do... 68 3 
For fort at Alcaltraz Island, San Francisco bay, Caltforma ............................... do ............. do... 68 3 
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... , 20,000 00 






















For repairs and alterations of barracks,_ quarters, hosf'itals, store-rooms, 
and fences at pcrmancn_t for~s not occupied _by tro~ps ........ ····:··· ...... :··· .... 
For conting-encies of fortificatiOns, preservatiOn of sites, protectiOn of titles, 
and repair of sudden damage ............................................................... 
Mar. 3, 1857 11 192 1 10,000 00 
June 21, 1860 Pam. 68 3 30,000 00 
2,607,000 00 

















274 REPORT OF THE 
MILITARY ACADEMY. 
The accompanying report of the Board of Visitors appointed to 
attend the annual examination of the cadets in June last, will exhibit 
the general satisfactory condition of the Military Academy in regard 
to administration, discipline, and instruction. 
The changes suggested by the board are all entitled to attentive 
consideration, while many of them are of undoubted necessity to the 
well-being and progress of the institution, and will, it is hoped, re-
ceive the favorable action of Congress. 
The usual information in regard to the condition of life of the 
parents of the cadets is, with a list of the officers of the institution, 
also appended. 
REPORT OF THE BOARD OF VISITORS AT THE UNITED STATES MILITARY 
ACADEMY AT THE ANNUAL EXAMINATION IN JUNE, 1860. 
UNITED STATES MILITARY AcADEMY, 
West Point, New Yo'rk, June 15, 1860. 
SrR: The undersigned, constituting the Board of Visitors invited to 
attend the annual examination of the Military Academy at West 
Point, commencing on the 1st of June, 1860, beg leave, in accordance 
with the duty enjoined upon them, to submit their report upon the 
actual state of discipline, instruction, police, administration, :fiscal 
.affairs, and other concerns of the institution. 
On the day designated for the commencement of the examination a 
"large majority of the members assembled and organized by the selec-
tion of George T. Wood, Esq., of Kentucky, as president, and Colo.n.el 
.John S. Slocum, of Rhode Island, as secretary of the board. 
On the 2d day of June sub-committees were appointed by the pres-
ident of the board, and proceeded to attend the examination of the 
:several classes in the order described in "Orders No. 15," and which 
·Occupied the succeeding clays from 9 o'clock in the morning until 3 
.o'clock in the afternoon of the- instant. 
The subjects considered by the board are as follows: 
DISCIPLINE. 
The Board thinks itself not bound to limit its investigations to the 
meall13 used at the Academy to secure local obedience, and have ex-
tended inquiries into the results of principles practiced and taught 
here, believing that it can thus elicit information and originate discus-
sions leading to a more perfect comprehension of the effect of recent 
changes and others now in contemplation. From the days of remote 
antiquity ready obedience has always been yielded to eminent intelli-
gence, and nowhere is this more marked than in military affairs. 
The rules prescribed for gaining obedience among the Mecles and 
Persians will, when properly tested, be found equally efficacious in our 
own times, for the principle of self-preservation compels man in des-
perate emergencies to yield readily to cool wisdom exercised for his 
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own welfare. Prompt and wise decisions come only from practical 
experience in the results of theories, and only men noted for such, can 
give unity of action to armies in danger-the grand end of discipline. 
The means of securing local obedience are almost entirely limited to 
rewards and punishments. As the former tinge the fortunes of cadets 
through their entire military life, they can be made very effective in 
securing requisite discipline. But punishment, at least such as could 
be consistently inflicted on a cadet, if entirely separated from the ulti-
mate reward of good grade in class-standing, would only serve to 
stimulate obstinate youths of high spirit into rebellious attitudes. 
Moreover, if a possible means is afforded such men of overturning de-
cisions against them by an appeal in which there is no danger, they 
will become factious for the sake of the excitement of the contest, as is 
the effect of the regulations contained in orders emanating from the 
Department of War of April12, 1860. 
These regulations, in the opinion of the Board, tend to throw 
obstacles in the way of administering wholesome discipline, and they, 
therefore, recommend that they be rescinded. From a list of cases 
tried by courts-martial since August 18, 1857, it will be seen that 
cadets may expect too often a remission of sentence, and not dread 
sufficiently the loss of their appointments. Great care should be 
exercised in showing mercy where honor is involved, lest thereby the 
tone of the cadets be lowered. 
From observation, as well as from conversations with cadets and 
officers, the Board is well convinced that the present state of discipline 
at the Academy is highly creditable to the corps of cadets and all 
officers connected with the institution. The practice recently intro-
duced of rewarding with short furloughs those escaping all demerit for 
three months, cannot fail to effect great good, and meets with the most 
hearty approval of the Board. 
THEORETICAL INSTRUCTION. 
The proficiency of the cadets in all the subjects of instruction is fully 
equal to the high reputation of the Academy, and should satisfy the 
reasonable expectations of the friends of the institution. The great 
leading departments of mathematics, engineering, and physics more 
than satisfy all, except the zealous professors themselves. r_rhe English 
studies, and other subjects included in the department of ethics, which 
have hitherto been thought unsatisfactory, are now well accomplished. 
The graduating class showed a language and elocution, as well as a 
knowledge of principles, well corresponding to the elevated character 
of their examinations in other subjects. 
The course in topographical, mechanical, and free drawing is suffi-
cient to give a good degree of attainment, though, from the great value 
of the acquisition, none too much. The cadets, by an easy ascent, 
learn to begin to sketch topography and views from nature quite 
successfully. 
In the large and interesting exhibition of the year under the pro-
fessor of drawing great progress was observed, and a proficiency highly 
commendable and satisfactory. The Board fully concurs with the 
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professor in the necessity of largely increased means of instruction in 
the departments of chemistry, mineralogy, and geology. Much of the 
apparatus illustrating the various phenomena in chemical physics is 
worn out, or wholly unsuited to the present state of those services. 
A uniform set of chemicals for exhibition in the section room, display-
ing the types of the most important substances embraced in their course 
of study, would be of great service in the instruction of cadets. For 
these objects an appropriation, say of $2,000, would be requisite. 
Without wishing to make paleontologists of the cadets, the Board 
earnestly recommend that the department of geology should possess 
the means of enabling the graduates of the military Academy, many 
of whom will traverse our western territory, to form some idea of the 
geological age of their routes. For this purpose, fossils illustrating 
the larger American formations should be procured for daily use in 
the recitation room. A large increase in the mineralogical cabinet is 
necessary, in order to place it on a level with those of other institutions. 
The Board suggests that the geology of all parts of the country should 
be well displayed, where it will instruct those who represent all the 
States of the Pnion. The geological surveys and collections of the 
several States would, no doubt, upon the request of the professor, be 
made to contribute most cordially to such a cabinet. Perhaps a small 
annual appropriation will be the best mode of meeting these wants. 
The Board deems the study of the general principles of physical 
geography highly important to the thorough education of a military 
officer. This subject is so intimately related to that of geology, and 
is so often alluded to in extensive geological treatises, that it seems 
proper to place it in this department. 
The department of chemistry should be provided with more eligible 
section-rooms, as those at present in use are unsuited to their purposes. 
There is sufficient space in the old riding-hall for these rooms and for 
the electrical apparatus, out of place where it now is, without interfer-
ing with other objects. They are essential to the proper instruction 
of the cadets in the coming year, and they can be arranged at slight 
expense; but the Board looks forward to the time when an entirely 
new fire-proof building will be deemed necessary for the chemical 
department, and in which the mineralogy and geology of the United 
States shall be fully illustrated. 
In respect to the number of studies, the modes of instruction) the 
arrangements of subjects, and the length of the course, all of which 
have had such full discussion in preceding years, the Board does not 
feel confident in going further than to suggest the fatal influence of 
changes made suddenly or without due consideration. So wide is the 
difference between theory and practice in the complicated affairs of the 
institution, and so nice the adjustment required, that the Board is 
assured it cannot, without great harm, suffer any interference or change 
which fails to take into account the views of the academic faculty, or 
to allow great weight to the judgment of those who have been long 
engaged in the actual work, or are thoroughly informed in respect to 
it. A liberal culture requires that the subjects of study be not too 
numerous, or the student overtasked. Perhaps a diminution of the 
number of text books or topics in some departments would be useful. 
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Modes of instruction may be improved by the suggestions of all 
intelligent observers, but must in general be left to the wisdom of the 
profef3sor in each case. His interests are identified with the success of 
his own department more than those of any other person can be, and 
he sees the field of labor from a higher elevation and with a clearer 
view. Still, this singleness of view and partiality of all eminent 
pr6fessors in their own speciality, creates the necessity for some inde-
pendent and authoritative adjustment of the time and prominence 
allowed each department in the general course. 
In respect to the duration of the course, the Board feels a strong 
conviction that its length at West Point will be a tolerably correct 
measure of its value, which they regret to see diminished. At the 
same time, the extension of the severe discipline and great restraint 
beyond a period of four years, is looked upon with hesitation. 
That a liberal education, up to the present standard, can be accom-
plished in four years, from the qualifications required by the present 
law, is very much doubted. But the solution of the problem the 
Board do not undertake. The examination in legal studies was highly 
creditable to the intelligence of the cadets and the ability of the 
instructor, but the board thinks that the duties of the professor of 
ethics are too multifarious, and too little related to each other to allow 
him to conduct and properly extend the legal instruction of his classes 
without detriment to other branches of his department. The Board 
therefore recommend the establishment of a professorship of law, to 
which shall be assigned the instruction of the cadets in international 
and constitutional law, the relations of the civil and the military 
authority, the principles of evidence, and the jurisdiction, organization 
and conduct of courts-martial. 
The Spanish language, though its literature is of less general and 
professional interest and value than some other European tongues, 
assumes, nevertheless, importance from our territorial relations with 
the former Spanish possessions in America which form our southern 
boundary. 
The Board is of opinion that the course in Spanish. should be 
elevated and extended so as, at least, to put it on a level with the 
study of the French, and, if possible, to confer some facility in speaking, 
which is, practically, more important than in the case of the French. 
There seems to be a want of good text books for instruction in Spanish. 
Those which from necessity are used at the Military Academy, have 
little philological merit, and but moderate practical value as helps in 
instruction. The Board thinks that a different and more extensive 
series of grammars and reading lessons should be introduced. The 
expense of securing the best methods, even if it is necessary to prepare 
new text books, and of supplying to the cadets the most efficient means 
of instruction in this department would be insignificant, and though 
the Board finds the progress of the cadets creditable, considering the 
limited facilities of study allowed them and the small amount of time 
devoted to the subject, yet the special attention of the proper authori-
ties to improvement in this branch is earnestly recommended. 
In the French department, the attainments of the cadets are propor-
tionate to the superior advantages they enjoy and the length of time 
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they devote to the subject. The best text books selected, as well as 
those especially prepared by the experienced and skillful instructor in 
French, are excellent, and the Board can suggest no improvement but 
the probably impracticable one of assigning still more time to the study 
of this important language, and of furnishing to the cadets opportuni-
ties of acquiring greater facility in the use as well as the comprehension 
of it. 
PRACTICAL INSTRUCTION. 
The practical teaching in this department of military science as ex-
hibited in the la}~ing down of ponton bridges and in the restoration 
of those interesting relics of the revolution, Fort Clinton and Battery 
Knox,have afforded the greatest pleasure and gratification to the Board, 
and in this connection the Board especially approve the recent exten-
sion of the course of study upon military art; at the same time com-
mend the system as adopted for illustrating the subject by large and 
accurate maps prepared by zealous officers of the institution under the 
direction of the able professor of engineering. 
The Board find that the evolutions of the field battery are well and 
correctly taught, and that cadets exhibit an admirable promptness and 
intelligence in the performance of their duties in connection therewith. 
The Board, however, observed that the various movements were not 
executed with that rapidity necessary to the perfection of this arm, but 
easily accounted for the defect upon observing two of the horses at-
tached to the guns fall from exhaustion after a half hour's drill, and 
that all of them were so enfeebled by hard labor as to be quite unfit 
for the service required of them. 
The result of the firing from the mortar, siege, and sea-coast bat-
teries was all that the Board could reasonably expect or desire. 
The ceremonies of parade, review, and inspection, as well as the 
drill of the battalion, excited the admiration of the Board, and seemed 
as near perfection as it is possible to attain, even with veteran soldiers. 
With regard to the light infantry, or skirmishing exercises, the 
Board is of opinion that, whilst these exercises have been highly cred-
itable to the corps and their instructor, yet more practice might lead 
to greater perfection, an end much to be desired in our military ser-
vice, as this disposition of troops is supposed to be best adapted to the 
character of our militia, as well as that most practiced in the Indian 
warfare, which chiefly occupies the attention of our regular Army. In 
general, the system of instruction as laid down in Hardee's Tactics, 
and practiced at th~ Academy, meets with the unqualified approval of 
the Board. They would, however, beg leave to recommend that such 
slight modifications be made in the manual as will adapt it to the new 
rifle~ musket, so that the whole system may l)e made available to our 
service. 
The Board cannot speak in too high terms of the proficiency exhib-
ited by the cadets in horsemanship. Such skill and daring could only 
be communicated to gallant young soldiers by most intelligent and 
accomplished instructors. 
The exercises of the platoon, mounted, were altogether satisfactory, 
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as regards the cadets and their instructors, but the Board could not 
fail to observe that the horses, which had proved so inefficient at artil-
lery drill, were equally unserviceable for cavalry exercises. 
The Board also desire to express, especially, their Yery high appre-
ciation of the study of veterinary surgery, which has been recently 
introduced into the Academy, and is admirably illustrated by models. 
The Board have seen with pleasure that the government has provided 
for practical instruction in the science of astronomy, by erecting and 
furnishing an excellent observatory in connection with other academic 
buildings. This observatory is now under the charge and direction of 
the very able professor of philosophy, who here teaches cadets the use 
of instruments. It has occurred to the Board that this observatory, 
in addition to its present usefulness to the corps of cadets, might, with-
out any additional expense, be made of great importance to the cause 
of science, and thereby to the country at large. 
It is well known to all those in any degree familiar with the labors 
of a professor of philosophy, that so much of his time is necessarily 
taken up in teaching the theory that but little can be given to the 
practice, and comparatively none at all to the requirements of scientific 
observation. The Board would therefore suggest that some officers of 
the scientific corps of our Army be assigned to duty at this observa-
tory, and to it alone, so that their entire time and attention may be 
given to observations. By this means the Board believe that esprit de 
corps would soon create a generous rivalry between this, under Army 
direction, and the observatory at Washington, under naval direction, 
which would greatly promote the zeal, energy, and efficiency of both} 
and in a corresponding degree contribute to scientific discovery. 
POLICE. 
The cadet barracks are badly heated in winter, owing to too strong 
an ascending draft in the flues. This can be remedied without much 
expense, and ought to be attended to as soon as possible. 
The stables are in good order and well ventilated, but the horses are 
in bad condition, and bear unmistakable evidence of over-work. 
This is not occasioned by more cavalry and artillery exercise than is 
req_uisite for proper instruction. On the contrary, these exercises are 
sometimes curtailed on account of the jaded condition of the horses. 
In these branches of instruction the horse is indispensable ; but if an 
exhausted animal is used in evolutions requiring strength and activ-
ity, his incompetency may result in fatal accidents, and the country 
may thus be deprived of a useful citizen, while the service may lose a 
promising and accomplished officer. 
To guard against such accidents the board recommend that the num-
ber of horses used for the instruction of cadets be increased to 100, and 
to that end it is urged that an appropriation of $8,000 be made. 
This, with the proceeds of the sale of such horses now in use as may 
be condemned, will enable the Academy to be furnished with all that 
is requisite in this department, and the usual sum of $1,000 per annum 
will be sufficient to keep up the supply. 
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In suggesting an increase in the number of horses, it is proper to 
state the object in view. All who know the conformation and charac-
teristics of the animal, know that excellence, both in draught and 
under the saddle, is nearly impossible. The former requires, among 
other qualities, strength and endurance; the latter, sagacity and activ-
ity. These are seldom combined. The battery of six pieces now used 
for the instruction of cadets, requires a complement of forty-eight 
horses in harness, and at least twelve for the chiefs of piece, sections, 
&c., for a reserve in case of accident. Thus sixty horses are required 
for instruction in artillery. Forty others are required for instruction 
in cavalry, an arm of the service which merits the fostering care of 
the government. It is upon these and similar considerations that the 
above appropriation is recommended. In all other respects the police 
of the post is unobjectionable. 
ADMINISTRATION. 
The actual state of the administration is satisfactory. It is prompt, 
efficient, faithful, and kind. The courteous bearing of the cadets and 
officers towards each other on all occasions was a subject of frequent 
remark and commendation. In general, all departments are in good 
order and condition. Other remarks on this point appear in detail in 
this report. The n1ilitary character of the administration has given it 
a simplicity and efficiency highly desirable. 
The effect of recent orders referred to under the head of discipline, 
though calculated to relieve the hardship of individual cases, would be 
likely to work serious changes in many of the best features of long-
established and well-approved methods. 
The public improvements made at the post by the Superintendent 
appear to have been executed with great good taste, judgment, and 
economy. 
FISCAL AFl!'AIRS. 
By an act of Congress, approved January 12, 1859, the following 
items of appropriation were made for the support of the Military 
Academy, at West Point, for the fiscal year ending June 30, 1860: 
For pay of officers, instructors, cadets, and musicians .... $115,786 00 
For current ordinary) miscellaneous, and incidental ex-
penses ............................................................. . 
For increase of library ........................................... . 
For repairs of officer's quarters ............................... .. 
For expenses of the Board of Visitors ....................... .. 
For forage of artillery and cavalry horses ........ .......... .. 
For supplying horses for artillery and cavalry practice .. . 
For models for department of cavalry ....................... .. 
For extension of water pipes and reservoir .................. . 
For target and batteries for artillery practice ............. .. 
For furniture for hospital for cadets .......................... . 
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For addition to latrines and premises to cadet barrack 
yard ................................................................ . 
For latrines or privies at cadet camp ground ............. .. 
For sewers, to river, from sappers, dragoons, artillery, 
and band barracks ............................................. . 




1, 750 00 
to the academic building....................................... 3,000 00 
These sums are now being applied to the several objects for which 
they were designated, as will more fully appear by reference to exhibits 
A ancl B, herewith inclosed. 
APPOINTMENT OF CADETS. 
It has been proposed by many gentlemen of experience and ability, 
that where there is now authority to appoint one cadet to the Academy, 
authority should be given to nominate five candidates from whom com-
petent judges should select one, the best suited for the service. Various 
reasons are assigned for this change. The more forcible and cogent of 
which cannot fail to elicit the attention and action of the Board. We 
are told by those who best know, that less talent has been sent here 
in recent than in years more :remote. Many coming from a distance 
do not possess the very limited education now necessary for admission 
into the Academy, and incur expense, as well as suffer mortification 
and unjust blemish of reputation as to ability. In many parts of our 
country schools calculated to ascertain the grades of ability among 
children, afford means of sending such as can graduate, and give those 
sections an undue preponderence in the Army, though all parts of the 
country are equally represented in the Academy. The plan the Board 
recommend for making the selection is as follows : The Secretary of 
War, to appoint in each State and Territory a board of two citizens 
thereof, to convene therein, at some convenient time and place, to be 
:fixed by him, and select, under the advice of a graduate of the Aca-
demy, having a casting vote, in case of disagreement, one from five 
candidates nominated as at present in each congressional district, 
whose qualifications best suited him for the service. If one of the two 
citizens should be a physician, the physical, as well as mental capacity 
could be ascertained, and the cadet be admitted without further exa-
mination or risk after leaving his State or Territory. Those nomin-
ated by the President could be examined in a similar way where and 
when he might see proper. 
It is believed that the efficiency and utility of the Board of Visitors · 
would be increased by giving to it more of the character of a per-
manent body. The visitors are generally selected from civil life, with 
little knowledge of military science or practice, and with almost no 
acquaintance with the organization of the Military Academy, or the 
principles upon which it should be conducted. 
If each visitor were to attend three or four examinations, he would 
become gradually more interested in the institution, better acquainted 
with its character and wants, and consequently better qualified to 
judge of its condition, and of the effect of the changes which are, from 
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time to time, introduced into the system, and to recommend such 
improvements as repeated and continued observation could not fail to 
suggest. 
It is, therefore, recommended that appointments to the Board be 
made for the period of four years, and that the Board be divided into 
four classes, the term of one of which would expire every year, ·s0 that 
a majority of the Board would always be composed of persons who had 
had one or more years of previous experience in the performance of its 
duties. 
All of which is respectfully submitted. 
G. T. WOOD, of Kentucky, 
President of the Board. 
JOHNS. SLOCUl\f, 
Secretary of the Board. 
VICTOR DUPONT, of Delaware, 
JOHN K. HOWARD, of Tennessee, 
WILLIAM W. FLOYD, of Arkansas, 
J. J. COPELAND, of Michigan, 
GEO. P. MARSH, ofVermont, 
JOHN J. GOOD, of Texas, 
EDMUND L. GOOLD, of California, 
JNO. A. SKINNER, ofindiana, 
W. E. JONES, of Virginia, 
D. M. FROST, of Missouri, 
EDWARD B. BRYAN, of South Carolina , 
A.-Statement of authorized amounts paid by the treasure1· of the United States Milita?·y Academy, exhibiting the annual 
total amounts, the average amount fo·r two months, together with the average amount applicable for each cadet for 
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1. Band fund ••• , ..... · 1 $115 00 I $128 00 I $132 751 $1:11 841 $126 48 1 $125 27 1 $759 541 $126 59 
2. Borad, at mess com- 3,835 44 3, 752 33 4,774 74 5,131 38 4,887 94 4,581 40 26,963 23 4,493 88 
mons. 
3. Washing ............ 1 943 621 785 80 11,061 7711,050 70 11,009 88 1 1,003 74 1 5,855 51 I 975 9-2 
4. Commissarystore .... 1,930 08 :1,073 37 4,297 47 1,849 55 3,083 39 1,244 92 15,478 78 2,579 79 
5. Commissaryclothing J 3,484 99 J 4,297 33 j2,375 29 J2,444 85 J2,198 50 j 2,396 63 j17,197 59 1 2,866 27 
department. 
6. Shoemaker ......•.. 
. 7. narber, shoe black-
ing, and varnishing. 
8. Sundries ........... . 
9. Baths taken by ca-
dets. 
10. Dialectic Society .•. 
11. Iron bedstrad and 
table fund. 
12. Postage · • • · · · • • • • · · • 
13. Rules and triangles .. 
14. Lithographic depart-
ment. 

































43 75 , •••••••••• , ..•.•..••• 
3!:!6 48 4,367 23 
208 78 1,281 26 
141 00 1,055 00 


















$0 50 II. Voluntary subscription by cadets for the support of a" band 
of musicians." 
17 83 2. The amount charged each cadet being pro rata and fixed 
by a board of officers, who examine and audit the pur-
veyor's account<' of the cadets' commons. 
4 00 I 3. $2 per month, winter and summer. 
10 24,4. Conducted by the commissary of cadets. Articles furnished, 
viz: text lJOoks, drawing instruments, under garments, 
cquipments, room furniture, &c. 
11 39 I 5. Conducted by the commissary of cadets. Articles furnished, 
viz: uniform clothing, citizens' clothing, and authorized 
military frock coats for cadets when going on furlough. 
2 89 6. The shoes and repairs done by contract, under inspec-
tion. 
84 7. This embraces shoe blacking, hair cutting, varnishing ac-
couterments, &c. 
70 8. Special permission. 
42 9. A small charge for each bath, only sufficient to pay the 
expenses of the bathing establishment. 
26 10. An annual tax, agreeably to the constitution, for the pur-
chase of books, &c., under the supervision of the Super-
intendent of the United States Military Academy. 
8 I 11. This is only charged the fifth class, for their use, at ~0 
cents per month, for the first year only, which is applied 
to keep the articles in repair. 
14 I 12. Postage of letters and newspapers, and packages by ex-
press. One newspaper allowed to each cadet, on appli-
cation for the same. 
2113. A small charge annually being necessary to replace and 
keep them in repair. 
10 14. Charge for lithographic works written by the officers and 




















16. Damages, ordnance 
department. 
17. Damages, mess com-
mons. 
18. Making fires and po-
licing barracks. 
19. Gas lights, cadets' 
barracks. 
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15. Charge of damages of barracks, breaking window glass, &c., 
paid to the quartermaster of the Military Academy. 
16. Charge for damage of arms and accouterments, loss of the 
same, &c., which reverts to the United States. 
17 Charge for damage for tumblers, plates, dishes, knives and 
forks, which is signed by the cadet when the said dam-
ages arc done, agreeably to the regulations of the " mess 
commons." 
18. Policing barracks, attendance on furnaces. The amount 
is charged at each settlement, according to the number o 
cadets on muster. 
19. This amount is estimated on the cost for oil, lamps, &c., 
formerly used by them. 
21. Dancing master, &c. 1...... .... 624 91 .......... · ...•...... 
1
1 
.......... 1.... ...... 624 91 104 15 41 
26 I 20. For professional services, when recommended by the Army 
surgeon of the United States Military Academy. 
21. Amount subscribed by the cadets of the Military Academy, 
being a voluntary subscription. 
22. Cash in account and 547 53 630 Q-2 382 841 108 13 31 991 117 00 1, 817 51 302 93 1 20 
sundry subscrip'ns. 
23. Balancepaidcadets .. 9,234~~ 145 78 ~~ 85 ~ 9-2 10,210~ 1,701.2:._~ 
22. Cash on account and subscription to new:::paper, and sun-
dry subscriptions. 
23. Wilen graduating they receive tiH! balances due them, in-
cluding their equipment fund, and the furlough class 
cadets receive the balance that may be due them to July 1. 2'2,280 90 115,808 68 115,360 50 113,568 68 ,13,622 87,11,172 79,91,814 42,15,302 521 60 80 
To amount received from the government of the United States from the 1st of 
May, 1859, to the 30th of April, 1860 ....................................... $91,332 17 
Amount deposited by cadets from 1st of May, 1859, to 30th of April, 1860........ 4,129 66 
The average number of cadets from 1st of May, 1859, to the 30th of April, 1860, is 
252; the amount applicable for each cadet for two months is ..... ,........... $63 11 
From which deduct the average amount as above disbursed on account of each 
cadet for two months ....•..••••.•••••••••••..•.•.. , • , , . , , , . , •••• , . , , . , . , • , . 60 80 
95,461 83 
The annual average for two months .. , .•••.••.•.•••••••.• , . . • • • . • . • • • • . • • • . . • 15,910 30 
Resulting in an average balance in favor of each cadet for two months...... 2 34 
----
TREASURER's OFFICE, 1Vest Point, New York, !rlay 5, 1860. 
J. C. DUANE, 















13.-Stctlernentof fimds availablefm· and disbur8ements made on account of United States JJiilitary Academy, TVest Point, 
New York, by Colonel R. Delafield, Corps of Enginee1·s, during the fiscal year ending J1tne 30, 1860, 
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Current and ordinary exp.enses ........................... $1,910 54 
Increase and expense of llbrary........................... 373 82 
Apparatus for warming buildings........................ 17 99 
Forage for artillery and cavalry horses................. 3, 997 79 
New equatorial telescope.................................... 112 21 


































$35' 610 00 l*$23 32 
1,000 00 
············· 7,545 00 
3, 750 00 lt381 88 
250 00 
464 47 , ............ . 
- - 1, 745 72 
Supplying horses for cavalry and artillery practice ·I 330 05 
Repairs to offic.ers.' quarters ................................ 
1 
.............. . 
U rmary condu1ts m cadet barrack yard .............................. . 
Additions to latrines in cadet barrack yard .......................... . 
2,500 00 
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~Derived from sale of old 
platinum cruci-
ble................ $17 00 
Derived from 
sale of old iron. 5 82 
Derived from er-

















penses of Board 
ofVisitors,1859 
tDerived from 
sale of 1 worn-
out horse ........ 
- > 




















ro· ..... ~ .... 
Latrines at cadet camp ground ............................ 1 ............. .. 
Sewers to river from sapper, dragoon, artillery, and 
band barracks ................................................ , ............. .. 
Iron girders for academic buildings .................... .. 
$9,710 48 
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Of the balance 
available there 
remains in the 
Treasury of the 
United States .. 13,250 00 
On deposit with 
asst. treasurer, 
N ew York ...... 9,576 04 
22,826 04 
RICHARD DELAFIELD, 















Statement exhibiting the condition in life of the cadets of the Military Academy, West Point, New York, for the last nine-
teen years, from 1842 to 1860, inclusive. 
1842. 1843. 1844. 1845. 1846. 1847 ·11848. 1849. 1850. 1851. 1852. 1853. 1854. 1855. 1856. 1857. 1858. 1859. 1860. 
Parents are or were farmers or planters •.....•......... 59 ()1 61 68 72 67 69 75 70 63 67 58 66 62 60 52 48 57 65 
Parents are or were n1echanics ..........•••........... 14 12 15 22 2-2 25 2-2 21 16 14 14 13 12 17 26 22 15 30 12 
Fathers are or were judges or lawyers .....••••......... 27 25 30 35 33 30 29 23 34 33 34 35 36 26 25 29 3'2 32 36 
Fathers are or were merchants .........•........•..... 18 15 23 37 29 29 31 38 36 38 35 35 39 40 30 26 41 28 2H 
Fathers are or were boarding-house or hotel keepers .... 5 2 4 3 7 6 4 2 2 2 3 3 5 2 2 1 3 
Fathers are or were physicians •..•••........•..••..••. 12 15 15 13 21 19 21 21 18 14 14 13 9 8 9 17 16 10 18 
Fatllers are or were in the Army, Navy, or Marine 
Corps ..........•••...•...........•..•..••....••.... 14 16 16 13 lJ 13 17 l7 18 22 24 27 28 22 20 20 26 29 33 
Fathers are or were clergymen .................•..... 4 6 6 6 5 3 3 4 4 4 3 5 4 6 5 4 5 6 7 
Fathers are or were in the civil employment of the gen-
eral or State government •...........•..•••..•...••.. 5 15 16 9 5 2 3 7 7 8 10 11 14 13 13 7 31 2\1 18 
Miscellaneous: as bank: officers, editors, professors, 
masters of vessels, &c .•...•.....................••.. 15 11 15 23 35 36 41 24 32 39 30 26 14 25 13 13 12 6 37 
Occupation not stated or no occupation ...•.. , .•....•.. 48 34 23 17 1 2 2 8 7 11 13 7 10 19 15 20 25 39 22 
-------~-------------·----~~--;;- 279 Total ••...••.••••.•••.•.••..•••..••..•.•....••. 221 212 . 2241 236 241 1 2321 242 240 244 239 247 232 237 239 223 221 
Of these numbers there are without fathers living ...••.. -;--;;r~l-;-l--;-l~l----;;1-; 40 45 36 35 29 33 33 24 ----;1--;-1----;, Without fathers or mothers living ....••..•••..•...••.. 22 16 18 15 21 20 18 16 26 17 19 17 15 9 6 7 7 8 10 
Total orphans .•..•.•.••.••••....••....•..••.••. 481 731 621 631 631 61 1 521 64 66 62 55 52 44 42 39 31 531 41 52 
Of these numbers the parents are stated to he in mode-
rate circumstances ......•.•.••..•.•.•.......••.•.... ...... 156 150 164 192 182 193 203 215 207 218 205 206 215 196 195 216 218 239 
Of these numbers the parents are stated to be in re-
duced circumstances ..........••........•.....••.... 182 26 26 36 35 38 40 29 25 16 9 8 8 7 8 8 8 7 6 
Of these numbers the parents are stated to be in indi-
gent circumstances ..................................... ...... 6 8 8 8 8 4 4 2 2 ...... 1 1 1 1 1 1 ...... ...... 
Of these numbers t.he parents are stated to he in inde-
pendent circumstances .............................. ...... 6 10 12 6 4 5 4 2 14 20 2-2 22 16 11:3 17 26 41 34 
Of these numbers the parents are stated to be in un-
known circumstances .....••..•.......••.•...••••. .• 39 18 19 16 ...... ...... ...... ...... ...... . ..... . ..... ...... . ..... 
······ 
. .... ...... ...... ...... 
······ 

















List of the o.fficers and professors of the United States JJiilitary Academy, September 30, 1860, showing the name, rank, 































Names. Rank. Corps or regiment. Where born. Appointed from. Department. 
Richard Delafield ......•...•. I Colonel ............... 1 Engineers .••......•.•. j New York .•..•..•• , .j Military Academy .... j Supcrintendentand commandant. 
ACADEMIC STAFF. 
Dennis IJ. Mahan, LL.D ..... Professor ...................................... New York ........... Engineer corps ..... . 
William E'. Craighill......... 1st lieutenant .......... Engineers............. Virginia ..•.......... Military f\cademy ... . 
Godfrey Weitzel............. 1st lieutenant.......... Engineers . .. . . .. .. . .. . Ohio .. .. . . .. .. • . . . .. Military Academy ... . 
William H. C. Bartlett, LL.D. Professor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pennsylvania . . . . . . . . Engineer corps ..... . 
George H. Mendell........... 1st lieutenant...... . . . . Top. engineers . . . . . . . . Pennsylvania........ Military Academy ... . 
Cyrus D. Comstock . . . . . . . . . . 1st lieutenant.... . . . . . . Engineers . . . . . . . . . . . . . Massachusetts . . . . . . . Military Academy ... . 
Albert E. Church, LL.D ..... . 
Governeur K. Warren ....•... 
Oliver 0. Howard, A.M ..... . 
Herbert A. Hascall .......... . 
Junius D. Wheeler .......... . 
Alexander S. Webb ......... . 
John F. Reynolds ........... . 
Charles Griffin .............. . 
Richard J. Dodge ........... . 
Charles W. Field ........... . 
Robert Williams ............ . 
AlexanderMcD. Cook ....... . 
Robert W. ''Vcir, N.A ....... . 
Henry Douglass ............. . 
James McMullan ......... .. . 
Hyacinth R. Ague!. •.......•. 
Beckman DuBarry ....•...... 
Walworth Jenkins .......... . 
Rev. John W. French, A.M .. 
Professor ............. . 
1st lieutenant ......... . Top. engineers ........ . 
lst lieutenant ......... . Ordnance ............ . 
1st lieutenant ......... . 4th artillery ........... . 
lst lieutenant ......... . Top. engineers ....... . 
2d lieutenant ......... . 2d artillery .......... .. 
Lieut. colonel engineer~ Bvt. major and captain 
3d artillery ......... . 
1st lieutenant.......... 2tt artillery ........... . 
lst lieutenant .......... 8th infantry ........... . 
1st lieutenant.... . . . . . . 2d cavalry ...... ..... . . 
lst lieutenant .......... lst dragoons .......... . 
lst lieutenant .......... 3d i11fantry .......... .. 
Professor ........... . ...................... ... . 
1st lieutenant.......... 9th infantry ........... . 
2d lieutenant . . . . . . . . . . 2d infantry ........... . 
Professor ..................................... . 
lst lieutenant .......... 3d artillery .......... .. 
1st lieutenant...... . . . . lst artillery .......... .. 
Professor ..................................... . 
Connecticut . . . . . . . . . 3d artillery ........ . 
N rw York. . . . . . . . . . . Military Academy ... . 
Maine ...........•.......... do .......... ~ 
New York .................. do ......... . 
North Carolina ............. do ........ .. 
NewYork .................. do .......... J 
Pennsylvania ......•........ do ........... . 
Ohio ......•................ do .......•.... 
North Carolina ............. do .....•...... 
Km1tucky ................... do .......... .. 
Virginia . . . . . . . . . . . . . . ...... do ........... . 
Ohio ....................... do ........... . 
New York ........... New York .......... . 
New York ........... Military Academy .. .. 
New York. • . . . . . . . . . . ...... do ........... . 
New York ........... New York .......... . 
NewJcr~ey .......... MilitaryAcademy ... . 
New York ..... ... .... ...... do ........... . 
Connecticut......... District of Columbia .. 
Samuel Breck, jr ... ,........ 2d lieutenant . . . . . . . . . . lst artillery............ Massachusetts .............. do ......... . 
Professor of civil and military engineering. 
Assistant professor of civil and military engineer-
ing. 
Acting assistant professor of rivil and military en-
gineering. 
Professor of natural and experimental philosophy. 
Assistant professor of natural and experimental 
philosophy. 
Acting assistant professor of natural and experi-
mental philosophy. 
Professor of mathematics. 
Assistant professor of mathematics. 
Acting assistant professors of mathematics. 
Commandant of cadets and instructor of artillery, 
cavalry, and infantry tactics, 
Assistant instructor of artillery. 
Assistant instructor of infantry tactics. 
Assistant instructor of cavalry. 
Assistant instructor of cavalry. 
Assistant instructor of infantry tactics. 
Professor of drawing. 
Assistant professor of drawing. 
Acting assistant professor of drawing. 
Professor of the French language. 
Assistant professor of the French language. 
Acting assistant professor of the French language. 
Chaplain and professor of geography, history, and 
ethics. 
Assist't professor of geography, history, ancl ethics. 
Acting assistant professors of geography, history, 
and ethics. 
Stephen V. Benet, A.M ...... I 1st lieutenant. ........ ·1 Ordnance ............ 'I Floricla ............. ·1 Military Academy ... . 
He my C. Symonds. . . . . . . .. .. lst lieutenant.... . . . . . . 2cl artillery .. .. . . .. .. . . Ma~sachusetts .............. do .......... } 
Herman Biggs ............... 2d lieutenant ....•..... 1st infantry ............ NewYork .........•........ do ......... . 
















Thomas :M. Vincent .•...••.. 1st lieutenant .......•.. 2d artillery ......••••.. , Ohio •.•••.••.• ······1 1\filitaryAcatlemy •••. l AsRhtant prof~>ssor of chemistry, mineralogy, and 
geology. . 
33 Patrice De Jan on . . . . . . . . . . . . P10fessor ·. ·. · · ·. · · · · · · · · · · · · ·: · · · · · · · · · · · · · · · · Carthngena, S. A.... New York........... Prot'e~sor of the Spam~h language. 
34 George A. ~tllinms.......... 1st ~icutenant. · · · · · · · · · 1st in~anu-y · · · · · · · · · · · .
1 
New York........... Military Academy.... AssiRtant professor of the Span is~ lar~gua~e. . 
3.) Elias B. Cnr!mg........ . . . . . . 2d heutenant . . . . . . . . . . 3d artilJ<'ry . . . . . . . . . . . . Maryland .................. do............ Acting assh<tnnt professor of the :Spam~lllanguuge. 
36 James G. llentotl ............ Captam ....... · · .. · · · · Otdnance · · · · · · · · · · · · · New Hampslure ............ do ............ I rn~tructor of o1dnance and gunnery. 
37 James C. Duane............. 1st l~eutcnant. · · · · · · · · · Eng.mcers • · · · • · · · · · · · ·1 New York·:·· .............. do...... . . . . . . Instructor of pracl!cal military engineering. 
38 John C. Kelton ....... ······. 1st lieutenant.··· · · · · · · 6th mfantry · · · · · · · · · · · · Pennsylvama .. · · · .......... do...... . . . . . . l118UUctor of the usc of small arms. 
39 I Antoni Lorentz ........... · .. · · · · · · · · · · · · · · · · · · · · · · · · ,. · · · · · · · · · · · · · · • · · · · • · · · Prance · · · · · · ·······.I New York ........... I Assistant to the Instructor in tile usc of small arms. 
-<1 
0 ~!IJ,ITARY STAFF, 
~ 
H 40 
HI !~ Charles McDougall . . . . . . . . . . Surgeon............... . . . . . . . . . . . . . • . . . . . . . . . . Ohio . . . . . . . . . . . . . . . . Indiana ............ . 





John F. Hammond ........... Assistant surgeon ..................•........... South Carolina ...... South Carolina ...... . 
James C. Duane............. 1st lieutenant. ......... Engineers ............. New York ....... .... Military Academy .... Treasurer. 
Samuel S. C:uroll...... . . . . . . 2d lieutenant . . . . . . . . . . lOth infantry. . . . . . . . . . District of Columbia ......... do •..•.•...... I Quartermaster and ass't commis'y of sub~istence. 
HEAD~UARTERS MILITARY ACADEMY, West Point, N. Y., September 30, 1860. 















~290 REPORT OF THE 
RIVERS AND HARBORS, &c. 
The only works of river and harbor improvement upon which 
· operations have been prosecuted under the charge of this department, 
· were those on the Savannah river, near the city of Savannah, and on 
· the Susquehanna, near Havre-de-Grace. The results of the labors 
·- upon these, during the year, are explained in the subjoined special 
:...reports. 
Upon the Washington aqueduct no progress was made during the 
past fiscal year, for want of funds, no appropriation having been made 
by Congress. The appropriation granted at the last session not be-
coming available till the 1st of July last, the operations carried on 
under it since that date do not come within the limits of this report. 
Removing obstructions at the mouth of the Susquehanna river, near 
Havre-de-Grace, tempO'l·arily in charge of Captain J. G. Foster.-The 
appropriation for this work was exhausted before the cut through the 
shoal at Donoho's battery was completed. To finish this cut, so as to 
obtain a depth of eight feet at low water, with a width of one hundred 
feet, will require an excavation of 103,320 cubic yards; for which an 
appropriation is required of $15,000. . 
Deepening the channel of the P atapsco river, temporarily in charge of 
Captain J. G. Foster .-The appropriation for this work having been 
exhausted, the dredges were laid up, with the exception of one, which 
was loaned to the commissioners on the part of the State for the im-
provement of the Patapsco river, and kept at work by them on the 
channel. Two of the dredges and the steam tug were subsequently 
loaned, by authority of the Secretary of War, to the corporations of 
Washington and Georgetown, for the purpose of being employed in 
deepening the channel of the Potomac river, near Washington. A 
third dredge was loaned, by the same authority) to the Messrs. 
-Winans, to be employed in deepening the water and excavating docks 
mear their establishment, on the west branch of the Patapsco river. 
A survey of the new channel at the mouth of the Patapsco, made in 
.N overuber last, exhibits clearly the value of the improvement already 
·,made, and also the importance of a further appropriation to complete 
-the work, while the dredges are in good working order. An average 
depth of 23! feet has been obtained where the dredging has extended; 
but to enable the United States steamers to come to Baltimore, to take 
in supplies of coal, a depth of 25 feet is required. 
The estimated amount required to be appropriated to excavate the 
channel, irom the entrance buoy to Fort McHenry, to a depth of 25 
feet and width of 150 feet, is $104,133 30. 
Removal of obstructions in Savannah rrive1·, Geo'rgia, in charge of 
Captain W. H. C. Whiting.-The funds remaining at the close of the 
last fiscal year have been expended in completing the general design 
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of the river improvement. The channel has been continued through 
the mud flats below the city. The condition and results of the work 
are regarded as highly satisfactory. The machinery remains on hand, 
in good order. No further appropriation is asked. 
All of which is respectfully submitted. 
R. E. DE RUSSY, 
Lieutenant Colonel of Engineers, Com' g. 
• 
292 REPORT OF THE 
XVIII. 
REPORT OF THE TOPOGRAPHICAL .BUREAU . 
BuREAU oF ToPOGRAPHICAL ENGINEERs , 
JVashington, November 14, 1860. 
SIR: In accordance with regulations of the War Department, I have 
the honor to submit the annual report of the operations under the 
charge of the bureau. 
I. SURVEY OF THE MISSISSIPPI DELTA. 
The officer in charge of this work has not yet completed his report. 
It is, however, well advanced. The bureau renews the recommenda-
tion of an appropriation of $1,500 per annum to continue gauge obser-
vations for a series of years at several points on the river, as a1luded 
to in the last annual report. The gauge observations have been con-
tinued during the last year. (See Appendix A.) 
II. SURVEY OF THE NORTIIERN AND NORTIIWESTERN LAKES. 
The report of the officer in charge of the survey of the northern and 
northwestern lakes shows that, during the season of office work, there 
were projected in the office, at Detroit, twenty-nine manuscript sheets 
of hydrography, topography, and water-level curves, besides the reduc-
tion and tabulation of 104 monthly sheets of meteorological observa-
tions. At the period of commencing the preliminary arrangements for 
taking the field, when the scene of operations has to be definitely 
decided upon, there was so much doubt as to tho probable time of the 
completion of the repairs then being made to the St. Mary's river ship 
canal, that, upon the recommendation of the officer in charge, the com-
mencement of the survey of Lake Superior was abandoned for this 
season, and he was directed to survey the northern end of Lake Michi-
gan, including the Fox and Manitou islands, Grand and Little Traverse 
bays, a portion of the lake region of the highest importance, being as 
frequently traversed by vessels as any other. 
Early in May there were placed in the field two astronomical, two 
triangulation, two hydrographical, and three topographical parties, 
whose labors were mostly completed at the date of the rep0rt. 
The summary of the season's work amounts to 303 miles of shore 
surveyed, covering 313 square miles of minute topography and hydro-
graphy; two triangulations, extending over 2,200 square miles; 4,300 
miles of lines of deep soundings, the determination by astronomical 
observations of the latitudes of three and the longitudes of four points; 
the observation of the magnetic elements at nine points; and the con-
tinuation of the meteorological and water-level observations over the 
whole lake region. 
During the year two charts have been published for distribution, 
making, in all, nineteen charts published to date. There have been 
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reduced for engraving, from original field plots, four charts, and the 
data for eight more has accumulated in the office. 
The system of distributing these charts on application has been con-
tinued, the number issued to vessels during the year amounting to 
4,890. 
The estimate accompanying the report, amounting to $125,371, is 
based on a slightly increased organization, and includes the purchase 
for the survey of another steamer. Arguments are advanced to prove 
the importance of this additional means of transportation, the officer 
in charge reporting it, as his positive opinion, that large sums will be 
saved to the government in the final cost of the work by a small in-
crease to the present annual appropriation. (See Appendix B.) 
III. REl\10V .AL OF OBSTRUCTIONS FROl\1 THE MOUTII OF TilE MISSISSIPPI RIVER. 
The officer in charge of this work reports a favorable condition of the 
channel of the Southwest Pass, at which alone operations have been 
conducted under a contract entered into in the month of October, 1859. 
The object proposed by this contract consisted in the opening and 
keeping open a channel across the bar, its depth to be eighteen feet, and 
its width to be such as to admit vessels freely through it without re-
gard to the width or the direction of the channel. 
The depth of water throughout the channel on the 21st of May, 1860, 
was eighteen feet and upwards, and the width of the channel in its 
narrowest part at least 150 feet. 
Unfavorable weather during the months of June, July, and August, 
and particularly in August, storms, tempests, and tornadoes of unusual 
violence having occurred, seriously interrupted the work, and, more-
over, affected the character of the channel bed. 
Previous to the storms the bed was almost invariably soft, but sub-
sequently to the storms the bed had become quite as invariably hard. 
The capacity of the channel, however, had not been sensibly impaired 
during the prevalence of the storms. 
The report of the officer in charge shows that the aggregate quantity 
of mud displaced and forced through the scrapers daily is 45,000 cubic 
yards. 
The report also advances arguments in favor of continuing the use 
of the new scraper, from the comparative facility and dispatch with 
which it may be used, as well as from the efficiency and the economy 
with which it may be employed, the cost not exceeding $5,000 per 
month, covering all expenses. 
A further appropriation of $60,000 for the coming year is recom-
mended. 
No work has been done during the past year at Pass a l'Outre under 
the direction of the bureau. The opening and keeping open of its chan-
nel is quite as important to commerce as the improvement of the South-
west Pass. The annual cost of improvement would be $60,000. 
In a supplement to his annual report the officer in charge submits 
further information of the improved condition of the channel under the 
vigorous andefficient efforts employed, although the work had been 
prosecuted during a period, as he remarks, "probably more memorable 
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on account of its destructive storms and tempests than any other of 
equal duration that ever occurred within the Gulf region.'' 
He regards the method of improvement decidedly beneficial in its 
results, and urges the timely appropriation of $60,000 for continuing 
the work of improvement in the Southwest Pass, and of an equal sum 
of $60,000 for continuing similar work of improvement in Pass a l'Outre 
for one year. (See Appendix 0.) 
IV. REMOVAL OF RED RIVER RAFT. 
No work has been done during the past two years towards the im-
provement of this river for want of appropriation by Congress. 
In consequence of continued accumulations of drift the natural 
channel of the river is closed, and recourse is had to the narrow and 
torturous channels and bayous as an outlet for the great and valuable 
commerce of the country above the raft. Temporary and partial relief 
is thus afforded. 
As a more effectual remedy for the relief of commerce, it is suggested 
that a series of annual appropriations for a period of five years be made 
by Congress; the aggregate of the appropriations, $319,750 ; the 
appropriation for the first year to include cost of craft and working 
same, $110,350, and for each of the four subsequent years, $52,350. 
(See Appendix 0.) 
V. IMPROVEMENT OF THE DES MOINES RAPIDS IN THE MISSISSIPPI RIVER. 
The operations during the season have been prosecuted at various 
points along these obstructions, with the view of relieving the naviga-
tion at the most dangerous; thus making the appropriation of the 
greatest benefit throughout their extent as to depth, but leaving the 
work incomplete in relation to the width of the channel. 
Since the month of March last, when the work of this season com-
menced, there have been removed 7,204 cubic yards of rock from the 
channel and deposited in islands or dams for the purpose of contracting 
the flow of water within the desired limits. 
A small balance only of the appropriation remains on hand. For 
continuing the work at Des Moines rapids, the agent in charge estimates 
$200,000, and for Rock Island rapids $100,000. (See Appendix D.) 
VI. IMPROVEMENT OF THE NAVIGATION OF THE ST. CLAIR FLATS. 
The channel recently excavated is navigated by heavily loaded ves-
sels, and up to the present time no difficulty bas been experienced by 
vessels, although the surface of the lake has subsided nearly one foot 
since the work was executed. (See Appendix E.) 
VII. ST. CLAIR FLATS, LIGHT-HOUSE, AND BEACON. 
These structures have been completed and turned over to the Light-
house Board. They were lighted on the 1st November, 1859. The officer 
in charge invites attention to the necessity for a suspension foot-bridge 
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to connect the structures, but the balance of the appropriation is inad-
equate for the purpose. (See Appendix E.) 
VIII. IMPROVEMENT OF THE NAVIGATION OF ST. MARY'S RIVER. 
Owing to the failure of an appropriation for the completion of this 
work, no dredging has been done since the date of the last annual 
report. 
The examination of the channel this season has shown that but little 
change has taken place in the cut since last year, except what is due 
to the fall of the lake surface. The clay banks have cracked in many 
places, and large masses have fallen into the channel. No doubt is, 
however, entertained of the permanence of the improvement, even in its 
present unfinished condition. 
An appropriation of $85,300 is earnestly urged for the completion 
of this valuable improvement. 
Attention is invited to the fact that this improvement was authorized 
by a law of Congress, and a partial appropriation only has been made 
towards its completion. Accompanying the report of the officer in 
charge is an exhioit of the value of the commerce passing this channel 
through a series of years. (See Appendix E.) 
IX. MILITARY ROADS IN MINNESOTA. 
Owing to the exhaustion of the appropriations., no work has been 
done on these roads during the past year. In submitting his estimates 
for the completion of these roads the officer in charge advances argu-
ments to show their commercial and military importance as routes of 
communication from the head of navigation of the great lakes to the 
valley of the Mississippi river, and with the frontier settlements and 
military posts. 
The estimates are as follows, viz: 
Road from Point Douglas to mouth of St. Louis river ........... $50,000 
Road from Fort Ripley to Red River of the North................ 32,800 
Branch road from Otter-tail lake to Fort Abercrombie.......... 21,400 
Road from Mendota to mouth of Big Sioux river................. 39,700 
(See Appendix F.) 
X. MILITARY ROADS IN KANSAS AND NEBRASKA. 
At the date of the last annual report Lieutenant A. E. Latimer, of 
the second regiment of infantry, was in charge of the construction of 
these roads, under the general superintendence of Colonel Long, corps 
of topographical engineers. Lieutenant Latimer has been relieved 
from the charge by Captain Bryan, corps of topographical engineers. 
For details of the operations see Appendix. 
No estimate is submitted for continuing operations on either of the 
roads from Fort Riley to Bridger's Pass, and from Fort Riley to the-
Arkansas river. The bureau respectfully renews the recommendation 
for an appropriation for the completing of the road from Omaha to-
296 REPORT OF THE 
New Fort Kearney, including a bridge over Loup Fork, amounting to 
$108;500. (See Appendix C.) 
XI. .MILITARY ROADS IN NEW MEXICO. 
No work has been executed upon these roads except the Tecalote and 
Albuquerque road, for want of appropriations. The amounts required 
to complete them are as follows, namely: 
For the road from Fort Union to Santa Fe ........................ $35,000 
For the road from Tecalote to Albuquerque....................... 23,000 
For the road from Taos to Santa Fe................................. 113,000 
For the road from Santa Fe to Dona Ana .............. ~........... 25,000 
The report of inspection by the · officer in charge will be found as 
Appendix G. 
XII. MILITARY ROADS IN SOUTHERN OREGON. 
· The balances remaining on hand for these roads areas follows, namely: 
For the Scottsburg and Myrtle Creek road ............. : ........... $255 84 
For the Camp Stewart and Myrtle Creek road.................... 75 07 
The amount required to complete them is $15,000. (See Appendix H.) 
XIII. MILITARY ROADS IN NOitTHERN OREGON. 
Roadfrom Astoria to Salem-The officer in charge represents that 
this road is now opened, and made practicable for military purposes 
and for mail transportation, for stuck driving, and for "packing." 
Trains cannot use it throughout its entire lenght to advantage, owing 
to several very steep and difficult hills. 
The balance remaining of the appropriation is $1,000. (See Ap-
pendix I.) 
XIV. MILITARY ROADS IN WASHINGTON TERRITOP.Y. 
The Vancouver and Steilacoom Road.-The estimate for completing 
this road was $50,000. There was appropriated at the last session of · 
Congress $10,000, to be applied solely on that portion between Cowlitz 
river and Monticello. Operations have been commenced on that por-
tion of the road that most needed improvement for facilitating travel, 
but the new appropriation was received too late in the season to admit 
extended operations. The completion of the road to Fort Vancouver, 
as estimated by the officer in charge, requires an appropriation of 
.$40,000. 
Steilacoom and Bellingham Bay Road.-A pack trail has been opened 
for a distance of seventy-five miles, leaving about thirty miles to be 
-opened at the northern end. For completing the military road as 
originally contemplated will require an appropriation of $50,000. 
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The following estimates are also renewed, namely: 
1. For a military road from Fort Vancouver, Washington 
Territory, up along Columbia river, to Fort Dalles, Oregon, $100,000 
2. For a military road from Seattle, via Snoqualmoo Pass, 
to connect with the Fort Benton and vValla-Walla road, 100,000 
3. For a military road from the Columbia river, via the 
head of Puget's Sound, to Fort Townsend.................... 87,500 
4. For improving the navigation of the Columbia river be-
tween the Cascades and Kettle Falls....... . . . . . . . . . . . . . . . . . . . . . 60,000 
(See Appendix J.) 
Explorations and Surveys. 
UTAH. 
Captain Simpson and his assistants, Lieutenants Putnam and Collins, 
have been engaged upon the report and maps of the explorations in 
Utah, and have made such progress upon them that it is hoped they 
will be ready to be submitted to the department before the close of the 
next session of Congress. (See Appendix K.) 
CALIFORNIA. 
Lieutenant Williamson has continued the barometrical observations 
that were commenced the previous year. It is much regretted that it 
has been necessary to suspend the observations for the want of funds. 
The bureau has been unable to place at his disposal for this purpose 
more than $1,000 from the funds under its control. 
DEPARTMENT OF OREGON. 
Lieutenant Dixon has procured much additional information during 
the past season whilst attached to commands organized by General 
Harney for the purpose of opening wagon roads. His preliminary 
report is appended to the report of Captain Thorn, the senior topo-
graphical engineer in that department. (See Appendix H.) · 
INTEROCEANIC SHIP CANAL. 
An act of Congress approved June 25, 1860, appropriated "for the 
purpose of paying existing liabilities, and to finish the maps and calcu-
lations of the survey of the Atrato route of the interoceanic canal, 
$6,500." 
Under this authority the liabilities have been defrayed, and consid-
erable progress has been made towards the completion of the maps, 
&c. The report and maps will be ready to be submitted to the depart-
ment at an early day. 
LAKE HARBOR WORKS AND STEAM DREDGES. 
The officer in charge of these works refers to his previous annual 
reports for full information concerning their condition, the necessity of 
speedy repairs, and the estimates in detail of items of cost of each. 
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No work has been done upon these harbors under this bureau for 
the want of appropriations, with the exception of the harbor of 
Oswego, New York. The act making the appropriation was ap-
proved June 25, 1860, and directed the application of a balance of a 
former appropriation for repairs of the light-house, &c., at Oswego, 
New York, and is in these terms: "That the sum of $30,000; here-
tofore appropriated by act of 3d :March, 1859, for the purpose of re-
pairs and incidental expenses to the light-house at Oswego and 
buildings connected therewith, and which remains unexpended, may 
be used and applied for repairing and securing and protecting the 
pier connected with the light-house at Oswego, New York, so as to 
prevent the destruction of said light-house and pier." The original 
appropriation was an item of the light-house bill, and the expenditure 
was not under the control of this bureau. 
As soon as the new appropriation was placed at the disposal of t' e 
bureau the officer in charge was directed to proceed to Oswego and 
prosecute the repairs. The best part of the working season had 
passed, but, through the energy of the engineer in charge, the worst 
breaches in the wooden pier had been repaired, and the labor will be 
applied as long as the weather may prove favorable. 
The estimate for the repair of this harbor amounted to $43,350 15 
Appropriated June 25, 1860.......... ........ .......... ..... .. 30,000 00 
Required for completing repairs.............................. 13,350 15 
Accompanying the report of the engineer in charge of harbor works 
on the lakes is an interesting report in regard to the discovery of a 
semi-diurnal lunar tide on Lake Michigan. 
A table of geographical positions, determined by astronomical ob-
servations by this indefatigable officer, is also appended to the report. 
A large number of these positions are within the field of his present 
duties, but the table has been extended to include the field operations 
of the corps of topographical engineers in general, and for whose use 
he has prepared it as occasion may require. (See Appendix L.) 
Stations and duties of the officers of the corps. 
Colonel J. J. Abert, commanding the corps, and in charge of the 
bureau. 
Lieutenant Colonel J. Kearney, collecting required materials for a 
chart of Lake Ontario. 
MaJor (Brevet Lieutenant Colonel) S. H. Long, stationed at Alton, 
illinois, in charge of the improvement of the mouth of the Mississippi 
river; of the removal of the Red River raft; and of military roads in 
Kansas and Nebraska Territories. 
MaJor (Brevet MaJor) H. Bache, stationed at Philadelphia, in charge 
of the construction of light-houses, under the orders of the rrreasury 
Department. .. 
MaJor (Brevet Lieutenant Colonel) J. D. Graham, stationed at Chi-
SECRETARY OF W .AR. 299 
cago, Illinois, in charge of the harbor improvements on Lakes Michi-
gan, St. Clair, Erie, Ontario, and Champlain. 
1WaJor Campbell Graham, at the headquarters of the military depart-
ment of Texas. 
Captain T. J. Cram, assistant on the Coast Survey. 
Captain H. Stansb~try, stationed at St. Paul, Minnesota, in charge 
of military roads. 
Captain A. A. Ihtmph1·eys) stationed at Washington, D. C., in 
charge of examinations of the Mississippi river in view of its inunda-
tions; also, on duty connected with the Pacific railroad surveys, and 
member of the Light-house Board. 
Captain J. N. JJfacomb, in charge of explorations in New Mexico~ 
and, since June 2, in charge of construction of light-houses under 
orders of the Treasury Department. 
Captain J. H. Simpson, stationed at Washington, D. C., preparing 
report and maps of his explorations in Utah Territory. 
Captain L. Sitgreaves) stationed at Baltimore, Maryland, in charge 
of construction of light-houses, under orders of the Treasury Depart-
ment, until August 8, 1859; since then, on sick leave. 
Captain J. 0. Woodruff, stationed at Washington, D. C., assistant 
to the Bureau of Topographical Engineers. 
Captain W. R. Palmer, stationed at Washington, D. C., assistant 
to the Coast Survey, in charge of the office. 
Captain George Thom, at the headquarters of the department of 
Oregon, and in charge of military roads in Oregon and Washington. 
Captain A. W. Whipple, stationed at Detroit, Michigan, in charge 
of the improvement of St. Clair flats and St. Mary's river, and of the 
construction of light-house and beacon on St. Clair flats, under the 
direction of this bureau, and of light-houses on Lakes Erie and 
Ontario, under orders of the Treasury Department. 
Captain G. G. Meade, stationed at Detroit, Michigan) in charge of 
the survey of the northern and northwestern lakes. 
Captain M. L. Smith, assistant on the Coast Survey. 
Captain J. Pope, in charge of sinking artesian wells in Texas, 
preparing report of same. 
Captain J. W. Abert, stationed at Louisville, Kentucky, in charge 
of western river improvements until April 15; since then, on leave of 
absence, with permission to visit Europe. 
Captain W. B. F1·anklin, stationed at Washington, D. C., engineer 
secretary of the Light-house Board until November 1 ; since then in 
charge of the Capitol and Post Office extensions and the new dome of 
the Capitol. 
Captain W. F. Raynolds, in charge of explorations in Nebraska 
Territory. 
Captain W. F. Smith, stationed at Detroit, Michigan, in charge of 
construction of light-houses on Lakes Huron, Michigan, and Superior, 
under orders of the Treasury Department until November 3; since 
then engineer secretary of Light-house Board. 
Captain F. T. Bryan, stationed at St. Louis, assistant to Lieutenant 
Colonel Long. 
Captain G. H. Derby, on sick leave. 
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First Lieutenant R. S. Williamson, stationed at San Francisco, Cal-
ifornia, at the headquarters of the department of the Pacific; also in 
charge of construction of military roads in southern Oregon, and en-
gaged in certain barometric investigations. 
Fi'rst Lieutenant N. Michler, preparing report a:m.d maps of the sur-
vey of a canal in the Isthmus of Darien; astronomer and surveyor to 
the commission to run the boundary line between Maryland and Vir-
ginia; and since February 28 on light-house duty on the Pacific coast 
under orders of the Treasury Department. 
First Lie~ttenant J. G. Parke, astronomer to the northwestern 
boundary commission, under orders of the State Department. 
First Lieutenant G. K. Warren, stationed at the Military Academy, 
West Point. 
First Lie~ttenant G. H . .L1!lendell, stationed at the Military Academy, 
West Point. 
First Lieutenant J. 0. Ives, in charge of explorations of the Rio 
Colorado of the West; engineer and architect of theW ashington Mon-
ument until July 26 ; since then astronomer to the commission to run 
the boundarv between California and the Territories. 
First Lieutenant H. L. Abbot, stationed at Washington, D. C., 
assistant to Captain Humphreys in the Mississippi delta survey. 
FirstLie~ttenant 0. N. Turnbull, stationed at the J\1ilitary Academy, 
West Point, until January 24; since then in charge of the construction 
of light-houses under orders of the Treasury Department. 
First Lieutenant J. B. Wheeler, stationed at the :Military Academy, 
West Point. 
First Lieutenant 0. JJ!l. Poe, stationed at Detroit, Michigan, assist-
ant to Captain J\1eade, on survey of the lakes. 
Second Lieutenant J. L. K. Smith, assistant to Captain Simpson 
until November 12; since assistant to Captain Meade, on survey of the 
lakes. 
Brevet Second Lieutenant H. S. Putnam, stationed at Washington, 
D. C., assistant to Captain Simpson, explorations in Utah. 
Brevet Second Lieutenant W. P. Smith, stationed at Detroit, Michi-
gan, assistant to Captain Meade, on survey of the lakes. 
Brevet Second Lieutenant J. Dixon, at the headquarters of the de-
partment of Oregon, and assistant to Captain Thorn. 
Brevet Second Lieutenant W. H. Echols, at the headquarters of the 
department of Texas, and assistant to Major C. Graham. 
Brevet Second Lieutenant 0. R. Collins, stationed at Washington, 
D. C., assistant to Captain Simpson. 
Brevet Second Lieutenant 0. G. Wagner, at the headquarters of the 
department of New 1\iexico. 
Brevet Second Lieutenant R. F. Beckham, stationed at Detroit, Mich-
igan, assistant to Captain l\1eade, on the survey of the lakes. 
Brevet Second Lieutenant N. Bowen, assigned to the corps as a grad-
uate cadet in July; on leave of absence granted by law to graduates 
()f the Military Academy until October 1; under orders to report to 
the headquarters of the department of Texas. 
Brevet Second Lieutenant J. H. Wilson, assigned to the corps as a 
graduate cadet in July; on leave of absence granted by law to grad-
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nates of the :Military Academy until October 1; ·under orders to report 
to the headquarters of the department of Oregon. 
I would respectfully renew the recommendations for an increase of 
the corps, and for the addition of a company of pioneers, to which your 
attention has been invited in previous reports. 
Appropriations of $12,500 for the preservation and repair of dredges, 
&c., $600,000 for preservation and repair of the works of improve-
ment, and $20,0Cl0 for arrearages, are respectfully urged. 
The customary annual estimate for "surveys for military defenses, 
geographical explorations, and reconnaissances for military purposes, 
and surveys with armies in the field," amounting to $50,000, has ref-
erence to the prosecution of surveys in the military departments, 
including the barometric investigations and reconnaissances across the 
Sierra Nevada. Officers of the corps have been assigned to the head-
quarters of the military departments, but they have been without 
adequate funds to prosecute instrumental surveys. A rapid reconnais-
sance iR all that could be accomplished in most instances. 
Respectfully, sir, your obedient servant, 
Hon. JoHN B. FLOYD, 
J. J. ABERT, 
Colonel Corps Topographical Engine errs. 
SecTetary of War. 
APPENDIX A. 
WASHINGTON, October 29, 1860. 
SrR: Since the date of my last annual report, the field work, under 
the appropriation for the survey, &c., of the delta of the Mississippi 
river, has been limited to some experiments upon the currents at the 
mouth of the Southwest Pass, and to daily gauge observations there 
and at Carrolton. 
The gauge observations at the mouth of the Southwest Pass ceased 
in :M:ay, and those at Carrolton must be terminated at the close of the 
present year, on account of the small balance of the appropriation 
remaining on hand. 
I beg leave again to· ask the attention of the bureau to the importance 
of continuing gauge observations for a series of years at several points 
upon the Mississippi river below the mouth of the Ohio. Such obser-
vations are essential to the intelligent prosecution of the reclamation 
of the swamp lands, according to the principles and plans developed by 
investigations of this survey. Information of scientific value in relation 
to annual discharge, the laws of drainage, &c., may also be derived 
from them by the aid of tables which will be found in the report. 
Their annual cost will not exceed $1,500. 
The report upon the Delta survey is not yet completed. It is so far 
advanced, however, as to render it certain that the objects for which 
the investigations were undertaken have been accomplished, and that 
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the questions connected with protection against overflow are satisfac-
torily settled. 
Very respectfully, your obedient servant, 
Colonel J. J. ABERT, 
A. A. HUMPHREYS, 
Captain Topographical Engineer-s, in charge. 
Commanding Corps Topographical Engineers. 
APPENDIX B. 
OFFICE SURVEY NORTHERN AND N OB.THWESTERN LAKES, 
Detroit, October 20, i860. 
SIR: I have the honor to submit herewith "A report upon the pro-
gress during the past year of the survey of the northern and north-
western lakes,'' and have attached thereto "An estimate of the amount 
required to be appropriated for the continuance of the survey during the 
fiscal year beginning July 1, 1861.'' The last annual report was dated 
October 7, 1859, and was written at the close of the field operations of 
that year, reporting the same to date. By the 20th of November, the 
last party, under the charge of Lieutenant 0. M. Poe, topographical 
€ngineers, returned from the north end of Lake Huron, Lieutenant 
Poe having succeeded in effecting the connection between the survey 
()fLake Huron and the previous one of the Straits of Mackinac. The 
energy and tenacity of purpose exhibited by Lieutenant Poe in thus 
remaining to so late a period on this exposed coast, and his successful 
accomplishment of a greatly desired object, merit, as they received, 
my most sincere thanks. 
Early in November the work of computation and projection of the 
data obtained in the field was commenced, and uninterruptedly con-
tinued till the month of May, 1860. The amount of work executed 
during this period by each party, as also the operations of that branch 
of the survey including the reduction for engraving, publication, and 
distribution of the published charts, will be first briefly recapitulated. 
An account will then be given of the field operations of the current 
season; and finally, the estimate, and the reasons explanatory of the 
same, will be submitted. · 
OFFICE WORK. 
P-roJection of Off-shore Hydr·ography.-The deep soundings off the 
coast of Lake Huron, from Cockburn's Island to Saginaw bay, and 
from Forrestville to Cape Ipperwash, were projected by Assistants J. 
A. Potter and 0. N. Chaffee on five sheets containing 1,807 square 
inches of hydrography. These gentlemen also drew three charts for 
field use, and made thirty-five tracings of shore-line maps, comprising 
750 miles of lake coast. 
Shore-line Topography and Hydrography.-Assistants W~ H. Heard-
ing and WA T. Casgrain projected their season's field work on four 
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sheets on a scale of 16 ij 0 0 ; two of the north shore of Lake Huron, 
comprising parts of Drummond's and Cockburn's islands, and two of 
the southeast coast of the same lake from above Lexington to the head 
of the St. Clair river. These four sheets included 1,801 square inches 
of minute topography and hydrography, their projection involving the 
computation of several hundred triangles, in computing which Mr. 
Hearding expresses his indebtedness to Assistant E. B. Wright. The 
sheets of the lower end of Lake Huron included the towns of Lexington 
and Port Huron, besides numerous villages, and extended over a com-
paratively well settled country, the topographical features of which, 
such as towns, roads, fields, &c., are all minutely laid down by 
Assistant Hearding with his characteristic accuracy and finish. 
Assistants G. W. Lamson and E. B. Wright projected the season's 
field work in Lake Superior, comprising the harbor of Marquette and 
adjacent coast, together with Grand Island and the eastern and western 
approaches, on five sheets, two on a scale of 5 0\ 0 , and three on a scale 
of 16~-00 , containing in all 2,635 square inches of minute topography 
and hydrography. On the completion of his office duties, Assistant 
Lamson resigned his position on the survey, being compelled to this 
step by the demands of private affairs. The length of Assistant 
Lamson's services, he having been connected with the survey for over 
nine years, and their value, due to his energy, capacity, and experience, 
authorize me to notice his separation from the work, and to express 
my sense of the loss to the survey produced by his withdrawal. 
Assistants H. C. Penny and H. Gillman projected their field work, 
including that portion of the coast of Lake Huron between Presque Isle 
and Hammond's bay, and from the head of the St. Clair river to Cape 
Ipperwash, on six sheets, on a scale of 161f00, comprising 2,300 square 
inches of minute topography and hydrography. The sheets from the 
St. Clair river to Cape Ipperwash show a well settled country, with 
several villages, involving much detailed work to exhibit the topo-
graphical features of the ground, all of which are carefully and accu-
rately projected by Assistants Penny and Gillman. 
Geodetic Computations.-Lieutenant 0. M. Poe, topographical en-
gineer, reduced the angles and computed the sides of the triangulation, 
from Thunder Bay to Presque Isle, also the azimuths and lengths of the 
astronomical bases from Presque Isle to Hammond's bay. By these 
computations, the telegraphic longitude of Detroit is carried to the 
straits of Mackinac triangulation, through the west coast of Lake 
Huron, by means of geodetic and astronomical observations. The 
result proved that both the longitudes dependent on the Sand Point 
meridian, in Saginaw bay, and those of the straits of Mackinac de-
pendent on the meridian of Round Island, were subject to a correction, 
which Lieutenant Poe has applied) and, in his report, hereto attached, 
marked Appendix 1, he gives a table of geographical positions from 
Detroit, through Lake Huron and the straits of Mackinac, to the 
Beaver Islands, in Lake Michigan, showing the latitudes and longi-
tudes of the most important points, corrected to date. 
Lieutenant W. P. Smith, topographical engineers, computed the 
geodetic positions of the points, in the triangulation of the south end 
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of Lake Huron, and the necessary data for their correct projection on 
the charts. 
Astronomical Computations.-The observations made for the longi-
tudes of the Fort Gratiot station and of Forrestville, together with 
those made for the latitude of Wahley's station, Lake Hnron, were 
severally computed by Assistants James Carr and E. P. Austin. The 
observations of the latitudes of the stations at Presque Isle and Sand 
Bluffs, Lake Huron, were likewise computed by Lieutenant 0. M. Poe, 
topographical engineers. Th~ results of these computations are em-
bodied in the report of Lieutenant Poe, herewith attached, marked 
Appendix No. 1. 
Reduction of Meteorological Observations.-As soon as the withdrawal 
of the parties from the field permitted, Lieutenants W. P. Smith and 
R. F. Beckham, topographical engineers, were assigned to the duty of 
reducing the numerous meteorological observations made at the several 
lake survey stations. These gentlemen were unremittingly occupied 
in this work during the winter, and the result of their labors is con-
tained in the report of Lieutenant Smith, hereto annexed, marked Ap-
pendix 2. In his report, Lieutenant Smith gives numerous tableB, 
showing the daily means of the pressure total and gaseous ; the mean 
daily temperature, elasticity, and humidity of the atmosphere; the 
daily resultant of the force and direction of the wind; the mean degree 
of cloudiness for each day, together with the amount of rain and snow, 
all for each station, to include the month of December; 1859. These 
reductions were all made in accordance with the formulrn and tables 
prepared under the direction of the Smithsonian Institution, by Pro-
fessor Guyot, with the exception of the winds. Much difficulty w·as 
encountered in reducing the observations made on the force and direc-
tion of the wind. After consulting Kaemptz, Drew, and other ac-
cepted meteorological authorities, and conferring with several dis-
tinguished meteorologists, it was found no uniform system existed for 
the treatment of observations on the wind, the general plan being 
confined to giving the directions and intensities of the prevailing 
winds. Undoubtedly, the simplest plan would have been to have 
tabulated the actual observations made four times daily. Not wishing, 
however, thus to burden the tables, the treatment was adopted, as 
described in Lieutenant Smith's report, consisting in the effm't to 
obtain a daily force and direction which would produce on the mass of 
the atmosphere in twenty-four hours the same proportional effect as 
was produced by the winds actually observed. This method may be 
open to criticism; it was adopted, as stated above) for want of a more 
satisfactory rnethod. In time, when more data is accumulated, it is 
proposed to prepare diagrams, showing the proportionate prevalence 
of the different winds, during the several months and seasons on each 
of the lakes. It is also designed, when sufficient data will justify it, 
to prepare diagrams, illustrating all the meteorological phenomena 
observed, and eventually to discuss the results thus obtained in con-
nection with the laws of atmospheric changes, of storms, of climate, 
and all other kindred subjects connected with meteorology. For this 
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purpose, as the services of Lieutenant Smith were required in the field, 
this branch of the survey has been assigned to Assistant J. l\1. Bigelow, 
who will henceforth devote his whole attention, under my immediate 
direction, to the reduction and discussion of these observations. The 
tables attached to this report are but the commencement of what, it is 
hoped, the future will furnish, and are now submitted to show the 
progress of the work, and as an evidence of the character of its prose-
cution. When these observations were commenced, having in view 
the fluctuations of the water-level, in connection with which the 
system was established, the hours of observation were fixed at six and 
nine, a. m., and three and six, p. m. Having ascertained from expe-
rience that the fluctuations were so slight from day to day, as to permit 
a reduction in the number of daily observations, on the first of June 
last, the hours were changed to seven, a. m., and two and nine, p. m., 
being the same hours as those adopted by the Smithsonian Institution, 
the mean of which approximated the nearest to the mean of hourly 
observations. In order to ascertain what correction was required to 
reduce the mean of the four observations to the true daily mean, I 
directed the observer at Thunder Bay Island, Lake Huron, to make 
hourly observations on five days in each month, these days being 
separated by equal intervals; these hourly observations to commenee 
in January) and continue throughout the year, as the correction would 
}Jrobably vary for each month. The table, in Appendix 2, contains 
the reduction of some of these hourly observations, and affords satisfac-
tory evidence that there is not likely to be any correction of material 
value to be applied. It will be seen from this table, that the mean 
for the hours selected for the lake survey observations, viz : six and 
nine, a.m., and three and six, p.m., differ from the mean of the hourly 
observations during the month of February, 1860, as follows: 
Daily mean of hourly observations ........ .. 
do by lake survey observations .. . 













The above quantities aFe so small as to fairly fall within the limits 
of the errors of observation. I have to express my satisfaction at the 
readiness with which J. J. Malden; Esq., the observer at Thunder Bay 
Island, responded to my call for these additional observations. So 
great was his anxiety to do all in his power to advance the cause, that 
for several months he made hourly observations day and night with 
all the meteorological instruments under his charge, the reduction and 
discussion of which, it is believed, will prove of great value in determ-
ining the hourly fluctuations of the atmospheric phenomena in the 
lake region. Thunder Bay Island was selected from its being nearly 
the geographical center of the Lake Survey stations, and also because 
reliance could be placed on the zeal and accuracy of the observer. 
Reduction of Water-level Observations.-This branch of the survey has 
been greatly retarded from the difficulty of finding time and assistance 
VoL. n--20 
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to make the necessary computations and drawings. Each of tl1e assist-
ants, on returning from the field, has full occupation with the office 
work immediately connected with his summer's work; and it is only 
at intervals that one can be spared to attend to any extra or miscella-
neous duty. The assignment of an assistant, also, is only temporary, 
involving changes and consequent loss of time, as each has to become 
familiar with the subject and the labors of his predecessor. At the 
commencement of the winter the duty of making these reductions was 
assigned to Assistants D. F. Henry and A. Lamson. Early in the 
spring the exigences of the service required the transfer of Assistant 
Henry to other duties. The hiatus in the progress of the work thus 
produced continued until late in the summer, when I was able to assign 
Assistant J. 1\L Bigelow permanently to this duty, as well as to the 
meteorological department of the survey as previously stated. These 
remarks are made in excuse for my inability to present such a report upon 
the fluctuations of the level of the lakes as might have been done, with 
more constant and permanent assistance, in the reduction and draw-
ings . AssiRtant Henry's labors during the winter resulted in drawing 
three sheets of daily oscillations; five sheets of the mean level of the 
lakes, eliminating the influence of winds; and one sheet of monthly 
levels for ten years from 1851 to 1860, including each of the lakes and 
the Detroit river. In addition to these drawings, and the computa-
tions on which they were based, Assistants Henry and Lamson pre-
pared tables of the relative levels of the zeros of each of the stations, 
of the maxima and minima of the daily records, and of the 1nonthly 
means of the different stations on each lake. Upon Assistant Bigelow 
taking charge, the work left unfinished by Assistant Henry was con-
tinued, to include the month of August, 1860, the curves being drawn 
by Assistant C. P . Rabaut, and the computations made by computers 
J . and H. Clague. 
In submitting the results of the above described labors, I deem it 
proper to mention that these computations and drawings were not com-
pleted w ben the period arrived for making this report, so that it has 
been utterly out of my power, for want of the data and time, to give 
these results the attention and careful study which the subject demands, 
and that I now submit them to show the progress of the work, briefly 
relating the process by which they were derived, and glancing at some 
of the principal facts exhibited by them. The stations at which obser-
vations have been made are, in Lake Ontario: Sackett's Harbor, Char-
lotte, and Fort Niagara. In Lake Erie: Buffalo, Erie, Cleveland, and 
Monroe piers. In Lake Huron: Point aux Barques, Ottawa Point, 
rrhunder Bay Island, and Presque Isle. In Lake l\iichigan: Grand 
Haven, JYlichigan City, and Milwaukie. In Lake Superior: Sault St. 
IVIary, l\1arquette, Ontonagon, and Superior City. The water gauge, 
placed at each of these stations, consists of a double box, in which is a 
metallic float with a graduated rod. The point from which the rod 
was read, or the gauge zero, was in every instance referred by spirit 
level to some permanent mark in the vicinity. The readings were 
made each day at 6 and 9, a. m., 3 and 6, p. m., the force and direc-
tion of the wind being observed at the same time. 
In reducing these observations) the first point was to endeavor to 
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obtain the relative level of the different zeros, and, if possible, to refer 
all the observations to a common plane of reference. To effect this 
object, the calm months of the year, June, July, and August, were 
selected for comparing the readings of the several gauges; and the high 
water of the year 1838-the maximum level which the lakes have 
reached since authentic records have been made-was selected as the 
plane of reference, there being two stations, Cleveland and Milwaukie, 
w'here this high water had been observed, and could be directly referred 
to. The comparisons of the different zeros with each other, an_d their 
reference to the high water of 1838, are contained in Appen.dix 2, 
Table A. 
On inspecting the tables, it will be seen that during the months of 
June, July, and August, the readings of the Cleveland and Monroe 
gauges, when grouped in series of10 days to eliminate the winds, showed 
a comparative quiescence in the level of Lake Erie, and give a very uni-
form difference, the mean of which, 1.29 foot, is assumed as the quan-
tity which the zero of Cleveland is above that of Monroe. The zero 
of Cleveland being, by the observations of Colonel C. H. Whittlesey, 
2. 92 feet above the high-water mark of 1838 at that place, the zero of 
Monroe is assumed to be above that plane, the diffr.rence, or 1. 63 feet. 
This assumption is of course based on the theory that in calm weather 
the surface of the lake is of one level. 
In like manner the gauges of Buffalo and Erie are compared with 
Cleveland, and, through it, referred to the high water of 1838. 
In Lake Michigan, the observations of J. A. Lapham, Esq., at :Mil-
waukie, enable the zero of the gauge at that place to be referred di-
rectly to the high water of 1838, and it is found to be exactly one foot 
above. Through the Milwaukie zero, the gauges at Grand Haven and 
Michigan City are referred to the common plane of reference. To de-
termine the relation of the zeros in Lakes Huron and Superior to the 
high water of 1828, in the absence of direct comparisons with this 
plane, it has been necessary to assume t.hat the high water of 1838 
bore the same relation to the stage of 1859, in those lakes, as it was 
known to have borne in Lakes Erie and Michigan. This hypothesis 
is known not to be strictly accurate, but the errors arising from its 
assumption will be eliminated by continuing the comparisons from 
year to year, and taking the resulting mean. Comparing the zeros of 
Cleveland and Milwaukie, through Thunder Bay Island zero, we ob-
tain the quantity by which the zero of 1\tJ:ilwaukie should be above the 
high water of 1838 as 1.19 foot, varying only 0.19 foot from t.he q uan-
tity given above as the direct measurement-an accordance resulting 
doubtless more from the favorable circumstances under which the com-
rmrison was made, than from any accuracy of the theory on which it 
was based. It serves, however, to give confidence to the only method 
that can be adopted for reducing all these observations to one plane, 
and thus harmonizing them. 
An effort was made to obtain the relative level of Lakes Erie and 
Michigan, through the surveys of the railroads connecting them; but 
owing to the want of care in preserving field notes and plats, no accu-
rate and connected levels could be obtained. It is possible, therefore, 
that the plan adopted does not give the absolute relation of the zeros 
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in one lake with those of another; it does not, however, affect tTw re-
lations of the zeros in the same lake; the :fluctuation's are still the 
same, they are only referred to an imaginary plane of reference, which, 
for the purposes of reduction in each lake, is as good as any other as-
sumed plane, and may probably be used as a positive comparison with 
the other lakes. 
After rP.ferring all the gauges to the plane of the high water of 
1838, all the observations were reduced to this plane. To eliminate 
the effect of the winds, the means of the four daily observations were 
grouped in series of ten days, and the means of these ten days' means 
taken as the mean for the month; the mean of the monthly mean at 
each station was taken as the mean for that month in the lake. r~Pable 
B, Appendix 3, contains all these quantities, and in addition the max-
ima) minima, and range at each station, both from the daily records 
and the ten days' means, thus showing the :fluctuations when subjected 
to the winds, and when, the winds being eliminated, the range is ' 
due to the supply and discharge. Table 0, Appendix 3, is a con-
densation of table B, and contains the mean level of each lake for each 
month, with the immediate rise and fall, from Septembei, 1859, to 
August, 1860. To illustrate more fully the :fluctuations due to the 
supply and discharge, without 1·eference to the winds, a sheet of pro-
files projected from the ten days' means at each station, from Septem-
ber, 1859, to August, 1860, has been prepared, and is herewith at-
tached, marked sheet No. 1. 
A careful examination of these tables and curves will give an accu-
rate idea of the :fluctuations in each lake, and also exhibit the extremes 
to which they are 1·aised or depressed when under the influence of 
winds and storms. Thus table B shows ·that during the month of 
September, 1859, the mean level of Lake Superior, referred to the high 
water of 1838, was as follows: At Superior, 1.11 foot below; at On-
tonagon) 1.19 foot below; at Marquette, 1.13 foot below; and at Sault 
St. J\1ary, 1.22 foot below; giving a mean for the whole lake of 1.16 
foot below, which is the quantity found in table C. Also in table B 
we find during the month of November, 1859, that the ranges due to 
winds in Lake Erie amounted to 5.59 feet at Monroe; 1.65 foot at 
Cleveland: 2. 75 feet at Erie, and 6.20 feet at Buffalo; whereas the 
Tanges at these places when the winds are eliminated, were, Monroe, 
0.42 foot; Cleveland, 0.21; Erie, 0.43; and Buffalo, 0.87 ; indicating 
not only the greater effect of storms at the extremities of the lakes, 
but also that the :fluctuations due to the supply and discharge, are 
slightly greater at the foot than the head of the lake. 
By examining table 0, \Ye ascertain the annual fluctuations in each 
lake, with the Tise and fall, as follows: 
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Lakes. H.W. ofl859. L.W. of 1860. Fall. H.W. of1860. Rise. 
---------1-----1------------------
.Month. Feet. • Month. Feet . Feet . Jlfontft. Feet. Feet. 
Lake Superior ............... August, 1. 08 Feb. 2.79 1.71 August, 2.00 0.79 
Lake Michigan ............... August, 1.09 Jan. 2.18 1.09 July, 1.59 0.59 
Lake Huron .................. July, 0.70 March, 1.93 1.23 July, 1.54 0.39 
Lake .Erie ..................... July, 0.62 Feb. 2.21 1.59 May, 0.95 1.26 
Lake Ontario .................. July, 0.58 Feb. 2.63 2.05 July, 1.96 0.67 
From this it appears the high water of 1860 did not reach to the 
high water of 185~ by the following quantities: Superior, 0.92 feet; 
Michigan, 0.5 feet; Huron, 0.84 feet; Erie, 0.33 feet; Ontario, 1.3 
feet; that during the high water of 1859, Ontario was the highest of 
all the lakes, and Superior and :Michigan the lowest; that during the 
low water of 1860, Lake Huron was the highest, Superior and Ontario 
being the lowest; and in the high water of 1860, Lake Erie was the 
highest, Superior and Ontario being again the lowest; that during the 
period of observation, the greatest fall, 2.05 feet, was in Lake Ontario, 
from July, 1859, to February, 1860, and the greatest rise in Lake 
Eric, being 1.26 feet from February to May, 1860. 
In order to show the effects of winds and storms on the lakes, a 
sheet of profiles has been prepared and is herewith attached, (marked 
No. 2,) on which are projected the curves of the daily records, reduced 
to the common plane of reference at all the stations, during the month 
of October, 1859, that being the most tempestuous month observed. 
The wind waves are here rendered very manifest. The greatest storm 
of the month was on the 18th, to illustrate the effect of which more 
fully, tableD, Appendix 3, has been prepared, in which are tabulated 
the daily records of the force and direction of the wind, at each station, 
on this day. By inspecting the profiles, it will be seen all the lakes 
are simultaneously affected by this storm, its greatest effect being in 
Lake Erie, depressing the waters at Munroe and Cleveland, and ele-
vating them at Erie and Buffalo. On examining table D, it will be 
seen the wind at Munroe was from theW. S. W., or directly off shore, 
depressing the waters to their minimum; while at Erie it \\'as from 
theN. W., or directly on shore, producing the maximum rise, as is 
shown in the profile. At Buffalo the wind was from the west, a 
direction which was along the Canada shore, and consequently pro-
ducing but a slight elevation of the water. In like manner, in Lake 
Ontario, we find this westerly storm elevating the water at Sackett's 
Harbor and Charlotte, and depressing it at Niagara. The effect is 
very sensible in the depression of the Detroit river. In Lake Huron, 
the stations being all on the west coast, the effect of the storm is to 
depress them all. In La.ke Michigan, we find Grand Haven and 
Michigan City raised, while at J\iilwaukie the water is lowered. 
]finally, in Lake Superior, Sault St. Mary is raised, and Superior 
lowered, while the effect is comparatively slight at Ontonagon and 
Marquette. 
The data for the tables and sketches thus far referred to were all 
obtained from the observations made on the survey, and embody the 
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results of the first year's observations since the system was established. 
Having courteously been furnished by several other observers with 
data, extending over a considerable period of time in some of the 
lakes, I have deemed it of interest to compile from those observations 
that could be connected with the observations of the survey, a series 
of profiles of each of the lakes, and the Detroit river, extending from 
1851 to 1860, or ten years. The profiles, reduced in each lake to the 
high water of 1838, are projected on the accompanying sheet, No. 3. 
For the data for these profiles, I have to express my indebtedness, in 
Lake Ontario, to Professor Dewey, of Rochester; in Lake Erie, to 
Messrs. C. H. Whittlesey and B. Stanard, of Cleveland; in the Detroit 
river, to Jacob Houghton, Esq., engineer Detroit water works; in La:ke 
Michigan, to '-T. A. Lapham, Esq., of Milwaukie, and Brevet Lieu-
tenant Colonel J. D. Graham, topographical engineers, at Chicago; 
and for copies of numerous observations, made at Buffalo and other 
points, by agents of the Bureau of Topographical Engineers, to 
Captain J. C. Woodruff, topographical engineers, assistant to the 
bureau. 
An inspection of these profiles shows a remarkable parallelism in 
the curves, proving that, within small limits of time and quantity, 
the lakes may be considered as rising and falling together. The 
greatest fluctuation in all the lakes, during the whole ten years, is in 
Lake Ontario, where, between the low water of 1857 and the high 
water of 1858, there was a range of 4.5 feet. The observations of 
Professor Dewey; extending as far back as 1846, show this to be the 
maximum range during the whole period. Colonel Whittlesey states 
the extreme range of Lake Erie, as observed, to be 5.25 feet; and ~1:r. 
Lapha1n's observations, at Milwaukie, give for the extreme range of 
Lake l\'Iicl1igan, 5.5 feet. These facts are of the highest importance in 
the projection of works of harbor and river improvement, as the esti-
mated cost of dredging out channels, constructjng submarine founda-
tic ns for light-houses, piers, &c., should all be based on the lakes 
being subjected to the ranges given above; for it is obvious that to 
obtain a certain depth in a channel by dredging, the amount of work 
to be executed, and its consequent cost, will vary materially, according 
as the work is done in a high or low stage of water. 
There has not yet been time, since the observations of the survey 
were commenced, for any general results to be deduced beyond what 
are, perhaps, now well known. In fact, these observations, and their 
examination, being as yet confined to the mere record of the daily 
fluctuations) the developments produced by them are such as might be 
expected from the drainage of a large section of country through ex-
tensive basins, connected by narrow straits; that is to say, it is seen, 
First. That the lakes are sensib]y and rapidly affected by winds 
and storms, depressing the water on the side from whence the wind 
blows, and raising it on the opposite side. 
Secondly. That, independent of the wind fluctuations, the lakes are 
subjected to changes of level, due to the relative proportions of their 
supply and discharges; the supply arising from rains and drainage of 
the water-shed; the discharges arising from evaporation and the flow 
through the outlets. 
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Thirdly. That, as a general rule, these last fluctuations occur an-
nually, there being a high and a low stage each year, the former in 
summer, the latter in winter; and that, within small limits of time, 
these annual changes are very nearly simultaneous. 
Fourthly. That these annual fluctuations, both the high and low 
stages, vary in degree from year to year, they being the effects of va-
riable causes, and that the extreme range as yet reported between the 
highest and lowest waters has amounted to 5.5 feet; in other words, 
the above phenomena are those of a great river flowing through exten-
sive reservoirs, which receive and absorb the freshets, and thus modify, 
both in degree and time of occurrence, the ordinary fluctuations. 
In concluding this branch of this report, I have to express my ex-
treme regret that, owing to want of time and means, no examination 
and reduction of the records of the self-registering gauges has been 
practicable: and that in consequence their discussion, with a view of 
ascertaining the existence of reported phenomena, must necessarily be 
postponed to another year. I have stated in a previous part of this 
report the difficulties that have been encountered in effecting the re-
duction of the data now submitted, and that I have been compelled to 
assign an assistant permanently to this duty. By his aid, together 
with such assistance as from time to time can be given by others, I 
trust to be able to have reduced and discussed the interesting records 
of the self-registering gauges; at the same time it is not impossible, if 
additional means should not be furnished, that the increased expendi-
ture of the extra force required for this work may prevent its being 
continued, and Teference is therefore here made to the subject that it 
may serve as an additional argument in favor of the appropriation of 
the whole amount of the estimate which is presented in connection 
with this report. 
Reduct,ionfor Engraving, Publication, and Distribution of Charts.-
The charts reduced from the detailed sheets for engraving and publi-
cation, in the office of the survey, since October 1, 1859, have been 
as follows: 
Chart of Thunder bay, Lake Huron; scale, ·;nrtoo; drawn by Assist-
ant J. Barney. 
Chart of the harbors of refuge at Presque Isle, False Presque Isle, 
and Middle Island, Lake Huron; scale, 40i 00 ; drawn by Assistant J. 
Barney. 
Chart of the harbor of Marquette, Lake Superior; scale, 6 <f00 , drawn 
by Assistant C. P. Rabaut. 
Chart of Lake Huron; scale, 6 "lfl000 ; drawn by Assistant J. J\1uel-
ler. 
In addition to the above charts, drawn and transmitted for engrav-
ing, there have been drawn in the office, during the winter, the fol-
lowing: 
Chart of the whole lake region, including Lake Champlain and the 
river St. Lawrence within the limits of the United States, compiled at 
the request and for the use of the Light-house Board; sc::tle, 60lm; 
drawn in outline by Second Lieute~nt J. L. K. Smith, topographical 
engineers; lettering and coloring by Assistant C. P. Rabaut. 
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Four charts, tracings of each lake in the above chart, were made by 
Assistant Rabaut. 
Assistant J. Barney, in addition to the two charts reported above, 
has nearly completed the chart of the south end of Lake Huron; scale, 
__ __L_--'. 
120000' 
rrhe charts engraved and published since the date of the last report 
are two in number, Yiz: 
Ontonagon harbor, Lake Superior; scale, 50\o; published in 1860. 
Saginaw bay and part of Lake Huron; scale; T z lo 0 0 ; published in 
1860; making in all nineteen published charts now distributed by the 
survey. 
The charts that are now being reduced, or the data for their reduc-
tion in the office, are as follows: 
South end of Lake Huron. 
Grand Island and approa-ehes, Lake Superior. 
Northeast coast of Lake Michigan, including the Fox and Manitou 
islands, Grand and Little Traverse bays. 
Harbors of refuge at Northport, Little Traverse, and South Manitou, 
Lake Michigan. 
'J.lo recapitulate, nineteen charts have been published to date, four 
are now in the hands of the engraver, and six are either being reduced 
or the data for their reduction in the office. 
The demand for the published charts continues undiminished. Al-
though charts are issued both at the office in Detroit and at the agency 
in Buffalo, and are not duplicated to vessels recorded on the office reg-· 
isters as having once received them, yet it is with extreme difficulty 
they can be printed fast enough to supply the demand. The annexed 
table, Appendix 4, gives the monthly issue at both places of distribu-
tion for each month during the past year, and the table below shows 
the gross amount issued to October 1, 1860, so far as the same can be 
gathered from the records of the survey. 
FIELD-WORK IN 1860. 
The foregoing part of this report refers to the work of the survey 
during the period the assistants are employed in the office. The ope-
ration of the different parties in the field, with the results of their 
labors, will now be given. 
In the last annual report it was stated that, in accordance with the 
implied wishes of Congress, as infened from the phraseology of the law 
making appropriations for the survey, the whole force of the survey 
would the next season be placed in Lake Superior; and such was fully 
the design up to the period when it was necessary to make arrange-
ments for taking the field. These arrangements require several months, 
being the organization and equipment of parties, the assignment of the 
work to different parties, and, what consumes the most time, the prep-
aration of field plats and sketches from the most reliable authority, to 
facilitate the laying out and execution of the work to the best advan-
tage. It is, therefore, quite necessary that the scene of operations 
should be selected and these arrangements commenced as early as 1\IIarch 
each year. When this period arrived, it was found the State of Mich-
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igan l1ad begun extensive repairs and alterations to the St. Mary's 
River canal, the time of completing which was a matter of great uncer-
tainty. The contractors to whom the State had intrusted the work 
expressed their confident ability to complete the repairs by the opening 
of navigation. On the other hand, persons experienced in such mat-
ters, in view of the condition of the work at the period referred to, early 
in ~'larch, were equally as confident the canal would not be open by the 
month of May, and some placed the date of opening as late as July. 
Having endcavoreJ. to obtain reliable information, resulting in tho most 
contradictory statements, only proving that the opening of tho canal 
was a matter of great uncertainty, I deemed it my duty to report all 
the facts of the case to the Bureau of Topographical Engineers, and to 
recommend that another field should be selected, as any delay in the 
opening of the canal would proportionately delay the survey, by pre-
venting the vessels and boats fr'om entering the lake and taking advan-
tage of the early part of the season. I accordingly recommended the 
extension of the previous survey of the Beaver Islands, in the north 
end of Lake Michigan, to include the Fox and Manitou islands, Grand 
and Little Traverse bays, a portion of the lake region of the greatest 
importance, as it is on the highway connecting Bufi~1lo ancl Chicago, 
and as much frequented by vessels as any other portion of the lakes. 
The Bureau of Topographical Engineers approving of the recommend-
ation, the organization and assignment of parties was made with a view 
to executing the above survey, and completing that of Lake Huron, 
which was not quite finished at the close of last season. 
The parties placed in the field were in number and position as follows: 
Three shore-line, topography, and hydrography, in Lake Michigan; 
two triangulation parties in Lake Michigan, and one in Lake Huron; 
two astronomical anti one magnetic party operating in both Lakes 
Michigan and Huron; and one off-shore hyurographical party in each 
lake. 
In reporting the work of these parties frequent reference will be made 
to Appendix No. 6) containing the abstract of the work of each, and to 
the sketch, accompanying this report, marked No. 4, on which is pro-
jected the field occupied. 
Shore-line Topography and Hydrography.--Early in May, Assistant 
W. H. Hearcling, aided by :Messrs. W. T. Casgrain and .Jos. String-
ham, constituting a topographical party, was placed on the east coast 
of Lake Michigan, near Middle Village. Assistant Hoarding was 
directed to commence his survey at the point where the survey of 1855 
terminated, and extend his work, carrying his soun'dings to the limits 
of four fathoms in depth and one half mile in distance, till he should 
connect with one of the other parties. This junction was effected by 
the 1st instant. Assistant Hearcling having in the meantime, as will be 
seen by his report, traced 104 miles of shore-line, including sixty-seven 
square miles of minute hydrography, and thirty square miles of de-
tailed topography. This work includes Little rrraverse bay and the 
excellent harbor of refuge in it, the data for a chart of which is thus 
obtained. Assistant Hearding's work also includes the whole of the 
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east coast of Grand Traverse bay, he connecting with Assistant D. F. 
Henry at Deep Water point, in the eastern arm of that bay. 
Another topographical party under the charge of Assistant H. C. 
Penny, with Messrs. H. Gillman and G. E. Swinscoe for assistants, 
was placed at Point aux Becs-scies, on the east coast of Lake Michigan, 
with orders to work in a northe~ly direction, under similar instructions 
to those given Assistant Hearding in regard to the limit of the hydrog-
raphy. Assistant Penny accomplished the task assigned him by the 
3d instant, connecting with Assistant D. F. Henry near Traverse city, 
having surveyed, according to his report, 108 miles of shore-line, 
including sixty-five square miles of minute hydrography and fifty 
square miles of topography. Assistant Penny's work includes the 
whole of the west coast of Grand Traverse bay, and the shore of Lake 
Michigan from the foot of this bay to Point aux Becs-s~ies, containing 
the harbor of refuge at Northport, a place of growing importance, and 
several other settlements on the coast, already frequented by steamers, 
and the approaches to which, when made known, will prove of great 
value . 
rrhe third topographical party placed in the field was assigned to 
Assistant D. F. H enry, with Messrs E. B. Wright and A. JYI. Adams 
for assistants. Assistant Henry was directed to commence his work at 
the South Manitou Island, to survey both the Manitous and Foxes; on 
completing which, he was to commence at Deep Water point, in the 
eastern arm of Grand Traverse bay, and extend his work around Mis-
sion point till he effected a junction in the western arm with Assistant 
Penny. The duty assigned Assistant Henry was successfully accom-
l)lished by the 3d instant, he then connecting with Assistant Penny at 
Traverse City. During the season, Assistant Henry reports having 
sm~veyed ninety-one miles of shore-line, including fifty-one and one 
half square n1iles of minute hydrography, and fifty square miles of 
topography. The surveys of Assistant Henry furnish the data for a 
chart of the harbor of South Manitou, a place of refuge of constant 
resort by vessels during stormy weather . They also make known the 
approaches to the Fox Islands, and their availability in affording an-
chorage and shelter in storms, knowledge of the greatest value to 
navigators, as at present there is but little known about them. 
It will be seen from the furegoing, that from the middle of May to 
the 3cl instant, a period of four and one half months, the three topog-
Taphical parties accomplished the survey of 303 miles of shore, cover-
ing 183 square miles of hydrography, and 130 square miles of topog-
raphy, an amount of work never exceeded in the annals of the survey; 
due, in a great measure; to the favorable character of the weather in 
the early part of the season, but principally to the energy and zeal of 
the chiefs and assistants of parties, who, knowing my desire to accom-
plish this work during the season, left no exertions unspared to attain 
the desired result. lt is due to these gentlemen that I should express 
my satisfaction, and return them my thanks for their efforts to respond 
to my wishes. 
Triangulation-Primary and secondarry.-Seconcl Lieutenant J . L . 
IGrby Smith, topographical engineers, to whom was assigned the 
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duly of carrying on the primary triangulation, was occupied during 
the month of May, in completing the triangulation of the lower end 
of Lake Huron. Towards the close of l\1:ay, Lieutenant Smith, with 
Assistant A. N. Lee and a party on the schooner Coquette, was sent to 
the north end of Lake l\iichigan. Lieutenant Smith was furnished 
with an outline chart of the field, having projected on it a scheme of 
triangles, by which the triangulation resting on the measured base in 
the Straits of Mackinac, could be extended so as to cover the field to 
be occupied this season. Lieutenant Smith was instructed to make 
the necessary reconnoisances for the selection of proper sites, to erect 
the stations, and occupy as many of them as practicable during the 
season. Inspecting the work late in August, and finding Lieutenant 
Smith had been so fully occupied with reconnoisances and building 
stations he would not be able to occupy all, I assigned another party, 
under charge of Assistant James Carr, to insure the observation of all 
the required angles. 
From the reports of Lieutenant Smith and Assistant Carr, it will be 
seen that twenty stations have been occupied, with over 1,500 paint-
ings of the theodolite, and the triangulation completed from the base 
"Hat island-Point aux Chene," (see sketch No. 4;) extending to 
Point aux Becs-sQies, and including Grand Traverse bay. The con-
nection with the base "Gull-high island" had not been effected, but 
it is hoped it may be before the season closes ; if not, it will be accom-
plished early next season, as it will be requisite before extending the 
triangulation from the Fox and Manitou islands across to Green bay, 
the practicability of which is rendered highly probable from observa-
tions made this season. 
A seconllary triangulation, connected with the primary, will be 
extended over the lower part of Grand Traverse bay by Lieutenant 
Smith. This triangulation will connect with one of the east arm of 
the bay by Assistant Hoarding, and resting on a base of 8,000 feet, 
measured by Assistant Hoarding, at the head of the east arm with the 
wooden-rod apparatus. At the junction of the two arms, Assistant 
Hearding's triangulation was taken up by Assistant Henry, and ex-
tended up the west arm of the bay to Traverse City. 
A secondary triangulation around Cove Island, Lake Hnron, to 
obtain the positions of the islands at the entrance of the Georgian bay, 
was executed in August by Assistant James Carr. 
These sever::tl systems of triangulation cover in all about 1,800 square 
miles. 
Off-shore Hydrography.-The assistants assigned to this duty were 
Second Lieutenant W. Proctor Smith, on the steamer Search, in Lake 
Huron, and Assistant J. A. Potter, with the aid of l\Iessrs. 0. N. 
Chaffee, A. Lamson, and H. Neill, on the steamer Surveyor, in Lake 
Michigan. Assistant Potter was instructed to commence on the east 
coast of Lake Michigan, near Middle Village, and extend the hydrog-
raphy of the shore parties to a point nine miles from the coast. The 
early part of the season proving very favorable, Assistant Potter has 
been enabled to carry the deep soundings nine miles out along the 
coast from Middle Village to Point aux Becs-s~ies, to extend them this 
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distance around the Manitou Islands, and finally to sound out mi-
nutely both Little and Grand Traverse bays. This extensive hydrog-
raphy amounted, on the 30th ultimo, the date of Assistant Potter's 
report, to 2,260 miles of lines sounded,. covering 1,200 square miles of 
water, and this amount is exclusive of the work executed in Grand 
Traverse bay, which has been accomplished since the 30th ultimo. In 
addition to this very creditable amount of work, Assistant Potter was 
employed for over six weeks assisting the triangulation party in 
building stations and cutting out lines of sight, and the steamer under 
his charge has run some 3,000 miles on general duty, moving parties, 
procuring supplies, &c., affording very satisfiwtory evidence of the 
efficiency of the vessel. 
Second Lieutenant W. P. Smith, topographical engineers, with 
Assistant J. S. Meade, on the steamer Search, has, during the past 
season, completed in the most satisfactory manner the off-shore hy-
drogr9.phy of Lake Huron, by running a series of lines of soundings at 
an average distance apart of ten miles, in an east and west direction, 
and extending the whole length of the lake from the St. Clair to the 
St. :Mary' s river. These lines, by their projection, will furnish an 
accurate representation of the form of the bottom of this lake, and will, 
it is believed, develop some highly interesting facts. In connection 
with these soundings, Lieutenant Smith made observations on the 
character of the bottom, and on the temperature of the waters at dif-
ferent depths, at various and numerous points. In the execution of 
this duty minute examinations were made in search of reported shoals 
in the vicinity of Thunder Bay Island, without, however, finding the 
shoal ground where reported. Having, however, on inspecting the 
soundings, perceived indications leading to the belief that the shoal 
ground might possibly lay further south than was reported, Lieutenant 
Smith was sent early in this month to continue his explorations in 
search of the same, with what result is not yet known. Up to the 
30th of September) Lieutenant Smith reports having run in Lake 
Huron 2,383 miles of lines of soundings. In addition to the above 
hydrographical duty, Lieutenant Smith was employed, on the steamer 
Search, in transporting the chronometers for determining the differ-
ences of longitude between Goderich and Cove Island, and Cove Island 
and Mackinac. 
During the m.onth of September the hydrographical party, on the 
steamer Search, was under my immediate direction, and consisted of 
Second Lieutenants vV. P. Smith and R. F. Beckham, topographical 
engineers, and Assistant J. S. Meade, the operations being confined 
to the hydrography around the Fox Islands. The boisterous character 
of the month, together with the diversion of the steamer to attend to 
the triangulation and other miscellaneous duties, so retarded the work 
around these islands that it was impossible to complete it this season. 
Lieutenant Smith's report states, that in addition to the hydrograph-
ical duty reported as executed on the steamer Search, this vessel has 
run on other duties this season over 10,500 miles-proving, in connec-
tion with the work reported of the steamer Surveyor, the value of this 
class of vessels in conducting the operations of the survey, and the true 
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economy of their employment in view of the time gained and the 
amount· of work accomplished by them. 
Astronomical Observations.-Two astronomical parties were placed 
in the field this year-one under the charge of First Lieutenant 0. J\L 
Poe, topographical engineers, assisted by Second Lieutenant R. F. 
Beckham, topographical engineers; another under the charge of As-
sistant James Carr, aided by Assistant E. P. Austin. Both parties 
were placed on Lake Huron, where the latitudes and longitudes of sev-
eral points on the eastern coast were required, for the incorporation 
into the chart of this lake, of the most reliable surveys of such P'Jrtions 
as were not included in our surveys. At the same time, desiring to 
obtain the longitude of some point of Mackinac triangulation with all 
the accuracy attainable, it was determined to transfer the longitude of 
Detroit to Godericb, on the east coast, by telegraph; and from thence, 
by transfer of chronometers, through Cove Island, at the entrance of 
the Georgian bay, to the straits of l\1ackinac. Upon application, per-
mission was most courteously granted to use the wires between Detroit 
and Goderich by H. P. Dwight, Esq., the superintendent of the Mon-
treal Telegraph Company, no charge being made for their use during 
the hours of observations; and my thanks are due to Mr. Dwight for 
his liberality in affording all the facilities required for the work. Early 
in March, Lieutenants Poe and Beckham were sent to Goderich, and 
Assistants Carr and Austin assigned to the observatory of the survey 
at this place. Each station was furnished with a sidereal clock and 
chronograph, and all necessary telegraphic apparatus for the exchange 
of observations and free communication. The method of operations 
was similar to that described in the last annual report, as employed 
between Detroit and Hudson, and is therefore not here repeated. 
The report of Lieutenant Poe, who had the immediate direction of 
operations, will be found in Appendix 1, and is referred to for the 
details and the results. He reports that, owing to the length of the 
line between Detroit and Goderich and the weakness of the Goderich 
battery, it was at times difficult to work between the two observatories; 
the results are nevertheless extremely satisfactory, affording evidence 
of the high value to be attached to this method of determining differ-
ences of longitude. Lieutenant Poe acknowledges his indebtedness to 
the citizens of God erich for facilities afforded, and he speaks particu-
larly of the obligations he was p1aced under by Mr. Cameron, the 
mayor of the place, who secured him suitable ground for the observa-
tory, and extended towards him numerous official courtesies. 
An examination of Lieutenant Poe's report will show that signals 
were exchanged on four nights, during which time there were ninety-
nine star signals exchanged, eleven comparisons of local time through 
tbe clock-beats, and 103 arbitrary signals, and that the greatest differ-
ence between the results by either of these methods amounts to 0.043 of 
time. In addition to determining the longitude, Lieutenant Poe ob-
served at Goderich with the zenith telescope for the latitude of his 
station. 
Upon completing the observations for the longitude of Goderich, 
Assistants Carr and Austin were transferred from Detroit to Cove 
island, at the entrance to the Georgian bay, in Lake Huron, the lati-
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tude and longitude of which was accurately determined, the former by 
observations with the zenith telescope, the latter by comparisons of the 
local time through the exchange of chronometers with Lieutenant Poe 
at Goderich. In this operation, each observer having his clock accu-
rately rated by frequent observations, the chronometers of the survey, 
which, by the liberality of the department, now amount to twelve, 
after being compared with the clock of one station, are carefully trans-
ported in one of the steamers of the survey to the other station, where, 
a comparison being immediately made with the clock, the chronome-
ters are at once sent back to the first station, and continue thus to be 
carried from one station to the other till a sufficient number of com-
parisons have been obtained. According to Lieutenant Poe's report, 
the chronometers were sent six times from Goderich to Cove Island 
and returned, making twelve comparisons, in which each chronometer 
gave a difference of longitude. The mean of these results is believed 
to be quite near the true results, and the observations, notwithstand-
ing some of the trips were made in rough weather, accord remarkably 
well with each other. 
Having established the longitude of the meridian at Cove Island, 
Lieutenant Poe and party were transferred to Mackinac, and the longi-
tude of the Fort Holmes station of the triangulation of the 8traits of 
Mackinac determined in a similar manner. A comparison was in this 
way obtained between the longitude brought from Detroit, by astronom-
ical and geodetic operations on the west shore of Lake Huron, with 
the results obtained this season by transferring the longitude of Detroit, 
as has been described through points on the east shore. The com-
parison, I am gratified to report, proves highly creditable to the accu-
racy of the astronomical observations of the survey, since the difference 
in the longitude of the Fort Holmes station, by the two systems, 
amounts to 0.55" of time only. The mean longitude thus obtained will 
be transferred, through the triangulation of the straits of l\1ackinac, 
to the points constituting the bases of this season's triangulation, teT-
minating at Point aux Becs-s<;ies: Lake Michigan. It was my purpose 
to have connected this last station chronometrically with Grand 
Haven, on the east coast of Lake Michigan, and to have connected the 
latter place, by telegraph, with Detroit, thus returning with our 
longitudes to the primary meridian, after traversing Lakes Huron and 
Michigan. The lateness of the season, and the exigences of the sur-
vey, requiring the temporary transfer of Assistant Carr to the trian-
gulation, required the postponement of part of this plan. Assistant 
Carr, having completed his triangulation duties, is, however, at pres-
ent, at Grand Haven, which will at once be connected, through the 
telegraph, with Detroit, and early next season, it is hoped, the cluo-
nometric connection between Grand Haven and this year's triangula-
tion will be effected . 
In addition to the above reported astronomical observations, Assist-
ant James Carr determined, from observation with the zenith telescope, 
the latitude of Cape Ipperwash, Lake Huron; and Lieutenant Poe made 
a telegraphic connection, for difference of longitude, with Professor 
Joseph C. Watson, director of the observatory of the University of 
Michigan, at Ann Arbor. The observatory at Ann Arbor not being 
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supplied with the requisite apparatus for the exchange of star signals, 
arl>itrary signals were transmitted on two nights, giving a result, as 
will be seen by examining Lieutenant Poe's report, (appendix 1,) 
differing 0.3" of time fi·om the longitude of the observatory, as de-
duced from occultations. 
JJ!Iagneticb Oservations.-Lieutenant William Proctor Smith, topo-
graphical engineers, to whom was assigned this duty, bas obtained 
the magnetic elements during the season at such points as the execu-
tion of the other duties assigned to him permitted. The results of 
these observations are embodied in the table in Appendix 5, and show 
the occupation by Lieutenant Smith of nine stations-five in Lake 
Huron, three in Lake Michigan, and one in the straits of Mackinac. 
Water-level and JJ!Ieteorological Observations.-The daily observations 
on the rise and fall of the lakes, together with meteorological observa-
tions, have continued to be made during the season at all the stations 
heretofore enumerated, as occupied by the observers of the survey. It 
was intended to increase the number of stations, particulary in the 
northern end of Lake 1\'Iichigan, but the appropriation asked for not 
being granted prevented any increase of expenditure in this branch of 
the survey. The only additional station, therefore, occupied this 
season is one at Lake George, St. ~1:ary' s river, where observations 
had been previously made under the direction of Captain A. W. 
Whipple, topographical engineers, in charge of the improvement of 
the navigation, and where it was particularly important to continue 
the observations owing to their direct bearing on the questions relating 
to this improvement. I am indebted to Captain Whipple for copies 
of the observations made under his directions from July, 1859, to 
August, 1860, which, though reaching me too late to be emuodied in 
the report now made on the fluctuations for this year, will, neverthe-
less, prove of great value in the future discussions and studies that 
will be made on this subject. All the stations this year were furnished 
with maxima and minima thermometers. Each station was inspected 
and the instruments examined, the barometers being compared with 
one carefully compared with the standard at the Detroit Observatory 
both before and after the inspection tour. The instrumeutR were all 
found to be in good order, the variations from the standard barometer 
being inappreciable, a result that is extremely gratifying when it is 
remembered what distances those instruments bad to be carried over, 
and how much hanuling they were necessarily subjected to before 
being placed in position. The self-registering water gauge placed last 
year at Ontonagon was this year transferred to ~iarquctte in conse-
quence of the difficulty of finding a suitable location for it at the former 
11lace, owing to the shifting character of the river deposits. The gauge 
last season was placed in twelve feet water, and this year the sand was 
banked up around it entirely out of water. 
The observer at Thunder Bay Island has been furnished with a. 
deep-sea thermometer for observations on the mean temperature of the 
lake, which he will now make throughout the year, unless prevented 
by ice. Should the appropriation now called for be granted, and the 
means furnished for employing additional assistance, it is proposed to 
have a series of simultaneous observations made at each of the outlets 
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of the lakes for the purpose of determining their relative discharges. 
These should be made for several months, and should consist in accu-
rate observations on the rise and fall of tho outlets and the velocity of 
the currents. 
Summary of year' s-woTk.-A recapitulation of thefore going account 
of the operations in the office and the field, exhibits the projection of 
29 manuscript sheets of hydrography, topograpl1y, and water levels; 
the reduction of 4 charts for engraving; the drawing of 1 chart for 
the Light-house Board; the publication of 2 charts; the reduction and 
tabulation of 140 monthly sheets of meteorological observations, to-
gether with numerous other computations, astronomical and geodetic; 
the survey of 303 miles of lake shore, covering 313 sqnare miles of 
minute topography and hydrography; the execution of 2 triangula-
tions, extending over 2,200 square miles; the sounding, in deep 
water, of 4,300 miles of lines; the determination of the latitudes of three 
and the longitudes of four points; the observation of the magnetic ele-
ments at nine points; and finally, the continuation of the meteorologi-
cal and water-level observations over the whole lake region. 
Estimate qf funds required fo'r the continuation of the work.-The 
regulations of the Army require the officer in charge of the survey to 
submit, with tho report he is called upon annually to make of the 
progress of the work, "an estimate of the funds necessary to be appro-
priated for its further prosecution." In compliance with this requisi-
tion of regulations, I beg leave to submit the estimate accompanying 
this report, which will be found in the Appendix No. 7. 
It provides, in general terms, as follows: 
For two hydrographical parties .................................... $24,418 60 
For two triangulation parties .. .. . . .. .. . .. . . . . .. .. .. . .. . .. . . . . .. .. . 11,177 50 
For two astronomical parties....................................... 6,818 00 
For four topographical parties ...................................... 29,596 40 
For miscellaneous expenditures .................................... 19,236 00 
For contingencies...................................................... 9,124 65 
For an additional steamer........................................... 25,000 00 
Amounting in all to ............................................. 125,371 15 
Being the same in amount and in detail as the estimates submitted 
with last year's report. It provides for a slight increase of the personnel 
ofthe survey, and for an increase of a steamer to the equipment. 
I have to refer to the reports from this office for the last and pre-
ceding years, in which an effort has been made to show the importance 
of an accurate survey of tho lake region, and the undoubted economy 
that would result from larger appropriations. The operations of the 
present season are strikingly illustrative of this fact. With an appro-
priation of $75,000, and an equipment of two steamers and one sail 
vessel, an amount of work has been accomplished that, with the former 
appropriation of $50,000, and equipment of one steamer, would have 
occupied three seasons to execute. In other words, the additional 
steamer and vessel, together with $25,000 increased appropriation, has 
caused a saving of time amounting to two years, and of $75,000 in 
SECRETARY OF WAR. 321 
money. And I have no hesitation in affirming it as my undoubted 
belief, based on my knowledge of the work and experience acquired on 
it, that the granting of the estimate now submitted, including the 
additional steamer, would result in the annual saving of $50,000 in 
the final cost of the work, that is to say, with an additional steamer 
and an annual appropriation of $100,000, I am fully of the opinion 
that twice the amount of work can be a;ccomplished each season than 
with the smaller appropriation and reduced equipment. The additional 
equipment of a steamer is perhaps more necessary than the increased 
appropriation. The survey of the lakes, in some respects, differs from 
other works of a similar character. The shores of the upper lakes, 
which are now being surveyed, are, as a general rule, uninhabited; 
special means of transportation have to be provided, not only for placing 
parties in the field, but for moving them from point to point when 
there. Being removed from all sources of supply, everything required 
for the conduct of the survey during the whole season has to be carried 
by each party from the beginning, involving greatly increased trans-
portation from what would be required in a country where there were 
settlements) roads, and means of conveyance to be procured when 
wanted. In consequence of these difficulties, more men and boats 
have to be employed than otherwise would be necessary, resulting in 
having additional camp equipage and subsistence stores, and thus the 
character of the country directly increases the expenditures of the 
survey. Again, the season for operations in the high latitudes of the 
survey, is limited in duration, four months being all that past expe-
rience justifies reliance being placed on, viz, from June to September. 
It is true, the parties are placed in the field at an earlier, and with-
drawn at a later period than is designated above, but the amount of 
work, both before and after, barely justifies the expenditures made to 
secure it. 
With these facts in view, namely, the character of the country, and 
the shortness of the season, it will be evident that economy must be 
promoted by any means which will increase the power of locomotion and 
reduce the time required to accomplish the work. This is precisely 
what steamers effect; and it is, for this reason, an appropriation for an 
additional steamer is so urgently pressed, on the consideration of the 
bureau. It is also for the reason that I believe the completion of the 
survey will be greatly advanced in time, and the final cost greatly 
diminished in amount, by larger appropriations, that I recommend an 
increase to the annual appropriation, and I sincerely hope the present 
estimate will be granted in full without reduction. 
As to the great importance of the survey, it has been so fully and 
repeatedly set forth, and so generally conceded by all those cognizant 
of its operations, or interested in its results, that it seems almost 
useless to allude to it. With a coast equal in length to that of the 
Atlantic and Gulf of Mexico; with a commerce equal to the whole 
foreign commerce of the country, amounting to nearly half a million 
of tons of shipping, with the whole navigation, one of danger, and 
throughout the greater part embarrassed by reefs, shoals, and other 
obstructions; it would seem as if all classes of the community, the na-
VoL. rr--21 
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vigator, the underwriter, the merchant, the traveler, whether for 
business or pleasure, were all interested in the prosecution of the 
survey, and directly benefited by its results. The government itself 
through its bureaus of light-houses, fortifications, river and harbor 
improvements, &c., is directly interested and benefited. In view, 
therefore, of the vast importance of the work and of the undoubted 
fact that the more liberal the appropriations the earlier it will be 
completed, I conclude this report with a repetition of my earnest 
hope that the submitted estimate will be granted in full. 
Very respectfully, your obedient servant, 
GEO. G. MEADE, 
Capt. Top. Eng's. in cha1·ge Survey N. and N. W. Lakes. 
Col. J. J. ALBERT, 
Corps Top. Eng., Washington, D. 0. 
APPENDIX No. 1. 
ANNUAL REPORT OF THE SURVEY FOR THE NORTHERN AND NORTH-
WESTERN LAKES FOR 1860. 
OFFICE u. S. SURVEY OF THE N. AND N. w. LAKES, 
Det1·oit, October 1, 1860. 
SrR: I have the honor of forwarding the following report of the 
operations in the astronomical department of the lake survey since 
the date of the last annual report. I have arranged the several opera-
tions in the following order : 
First. Tables showing the results of the observations: first, for dif-
ference of longitude between Detroit and Fort Gratiot, :Michigan, by 
the method of chronometric expeditions; second, for the difference of 
longitude between Fort Gratiot and Forestville, Michigan, by the 
same method; third, for the latitude of United States lake survey 
station "Sanilac," Michigan. The operations, fron1 which tables 
No. 1 and 2 were deduced, were conducted by Lieutenant C. N. Turn-
bull, topographical engineers, assisted by Mr. James Carr. Those of 
No.3, by Mr. Carr, assisted by Mr. Austin, ofwhom Mr. Carr speaks 
in terms of commendation. 
Second. Tables containing the general results of the observations 
::for the latitude of the stations "Bluffs" and "Presque Isle," and the 
results of the geodetic operations for determining the longitude of 
"Presque Isle" station, "Bluffs" station, and station "Mast." These 
tables are denominated severally No. 4, No. 5, and No. 6. 
Third. Tables from No. 7 to No. 15, inclusive, which embody the 
results of the telegraphic connection between Detroit, Michigan, and 
Goderich, Canada West, for the determination of the longitude of the 
latter place; also the general results of the observations for the lati-
tude of Goderich, and the connection of the observatory with certain 
points in the town. 
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Fourth. Table No. 16, containing the general results of Assistant 
Carr's observations for the latitude of Cape Ipperwash, Canada West. 
Fifth. Tables No. 17 and 18, which contain the results of the chro-
nometric expeditions for the determination of the difference of longi-
-tude between Goderich and Cove Island, situated at the entrance 
from Lake Huron, into Georgian bay ; and the general results of the 
observations for the latitude of Cove Island. 
Sixth. Table No. 19, containing the results of the chronometric 
expeditions between Cove Island and Mackinac, for the determination 
of the longitude of Fort Holmes. 
Seventh. Table No. 20, which shows the clock rates used in the 
.determination of the different longitude between Goderich and Cove 
Island, and between Cove Island and Mackinac. 
Eighth. The final longitude of Fort Holmes station, on the Island. 
Df Mackinac. 
Ninth. The difference of longitude between Detroit, Michigan, and 
the observatory of the University of Michigan, at Ann Arbor, by the 
method of arbitrary signals. 
Tenth. A table of " geodetic positions," corrected to date, and con-
taining every important point yet determined, from Detroit around 
through Lake Huron and the Straits of Mackinac, to the western end 
of the Beaver group, inclusive. 
Agreeably with your instructions of March 10, 1860, I repaired to 
Goderich, Canada West, on the 12th, and begun the work by putting 
the instruments in position and making the necessary telegraphic 
connections. The method of doing the latter was the same as de-
scribed in the "annual report of the superintendent of the lake 
survey for 1859." The observatory at Goderich was interposed be-
tween the relay magnet and talking key of the telegraph office, the 
ground wire being at the latter place, and the batteries of the tele-
graph company being used. 
The instruments used were, at Goderich, Wiirdemann transit No. 
15, having a focal length of thirty-two inches; sidereal clock No. 256, 
by Bond & Sons, Boston, which has a mercurial compensating pendu-
lum, and, attached to it, a break-circuit apparatus, operated by means 
of a pin projecting from the pendulum, which strikes the ~ngle of a 
V, bent in the delicate spring through which the electric connection is 
made. This spring ]s firmly clamped in a metallic socket at one end, 
while the other freely dips into a cup of mercury. The telegraph 
wires connect with both the clamp and the mercury. When the pen-
·dulum is at rest the circuit is broken, the angular point of the V 
resting on the projecting pin. When the pendulum is in motion, the 
pin, at each beat, passes the angle of the V and raises the spring high 
enough to lift the movable end out of the mercury, and of course 
breaks the circuit. The record of clock-beats and of observations was 
made on a chronograph constructed by Bond & Sons, which was oper-
.ated by a 1ocal battery. 
At Detroit were used the old transit of the lake survey, originally 
made in England, but rebuilt by Wiirdemann; sidereal clock No. 184, 
by Bond & Sons; and a chronograph by the same makers, the arrange-
ment of wires, switches, &c., being the same as at Goderich. 
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The observations at Goderich were made by myself, assisted by 
Lieutenant R. F. Beckham, topographical engineers, and at Detroit, 
by Mr. Carr, assisted by 1Yir. Austin. 
After instruments were in position, the mode of procedure was as 
follows. Duplicate lists of stars had been made, and the stars on 
them numbered 1, 2, 3, &c. Goderich being to the eastward of De-
troit, warned that station when in readiness for work, giving the list 
number of the star which would be first observed, and also the direc-
tion of the illumination. When the star was within a few seconds of 
the first wire a rattle was made. to indicate that the observation was 
about to begin, and again after the star had passed all the wires, to 
indicate that the observation was finished at Goderich. This opera-
tion was repeated at D~t.roit when the star reached the meridian of 
that place, each observation being recorded at both stations. The 
levels were read both before and after each observation at each station, 
and the instruments reversed in the Y's, thus keeping· the illuminated 
ends of the axes of the two transits always in the same direction. 
The chronographs presented a complete record of all the observations 
made at the two places, and the error of each clock was found for both 
meridians, the difference of longitude being equal to the difference of 
these errors. The arrangement of the switches, &c., was such that 
either clock could be thrown into the main circuit, registering its 
beats at both stations, or both could be thrown into the main line at 
the same time, in which case each of the two chronographs would pre-
sent a complete record of the beats of both clocks. 
All the results obtained are embodied in four tables, marked sever-
ally No. 10, No. 11, No. 12, and No. 13. Table No. 10 shows the 
number of stars observed in common at both stations, the mean differ-
ence of longitude by each clock, and the mean by both clocks. Table 
No. 11 shows the number of clock connections made, the mean differ-
ence of longitude when either clock was beating through the main 
line, the other being in the local circuit. Table No. 12 is formed by 
regarding each mean of fifteen wires as a single arbitra'ry signal, and 
determining the correct time at which that signal was recorded at each 
of the stations, then the difference of those times was equal to the 
difference of longitude. The table shows the number of such signals 
made during each night, the mean difference of longitude as given by 
Detroit signals, by Goderich signals, and the mean of both these re-
sults. Table No. 13 embodies the results by the several methods and 
the consequent mean of all. 
The tables Nos. 7, 8, and 9, are explanatory of the mode of forma-
tion of the foregoing. 
The mean of the results by the different methods is assumed as the 
difference of longitude. This result is not corrected for personal 
equation, which, however, is supposed to be very small, probably not 
to exceed + Os. 03. 
The observatory at Goderich stood 16.6 yards due south of the north-
east corner of lot No. 1, 2 65 of the town plat. 
A difference will be noticed between the results obtained when the 
electric current passed from east to west and those obtained when the 
current passed in the opposite direction. This difference is nearly a 
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constant one, as it appears in every case where a comparison is made, 
and, as every observation has been rejected where such a comparison 
could not be made, (that is, where a result could not be had obtained 
by passing the current in both directions:) there are 213 such compari-
sons. A mean of all the differences amounts to Os.043, which is+ 
when applied to the result of a signal passed from east to west. This 
difference is undoubtedly due to the difference between the strength of 
the battery at Detroit and that at Goclerich, the latter possessing only 
a third of the former's strength, which rendered impossible such an 
adjustment of the relay magnets as would make the ''pass-time'' the 
same in amount, whether the current passed east or west. It is 
highly probable that the least result approximates more closely to the 
true difference of longitude, since a magnified error, due to an excess 
in the value of the "pass-time," is there more nearly eliminated. 
The probable error of the final result is very much smaller than the 
probable amount of the personal equation. 
The length of the line from Detroit to Goderich, and the weakness 
of the Goderich battery, rendered it difficult to work between the two 
observatories; yet the results are extremely satisfactory, showing the 
high value to be attached to this mode of determining differences of 
longitude. 
Every facility for the progress of the work was afforded by the citi-
zens of Goderich, all of whom took a deep interest in it. My thanks 
are due to Mr. Cameron, the mayor of the place, for official courtesies,. 
as well as the ground upon which to build the observatory. 
For the final longitude of Goderich we have the following: 
h. m. s. 
Longitude of Detroit, west from Greenwich, 
(see annual report, 1859)........................... 5 32 10.247' 
Difference longitude between Detroit and Go-
derich .................................................. ==- 0 05 20.968 
Longitude. of ?-od.erich observatory, west from 
Greenwich, Ill time ................................ . 
Or in arc .............................................. . 
5 26 49.2'10 
81° 42' 19"185 
I desire to return my thanks to Lieutenant R. F. Beckham, topo-
graphical engineers, and to Assistants Carr and Austin, who have 
always promptly and efficiently assisted me. 
All of which is respectfully submitted. 
ORLANDO M. POE, 
Captain GEORGE G. }fEADE, 
First L-ieutenant Top'l Eng''I'S. 
Top'l Enr;'rs, U. S. A., Sup't Lake Survey. 
TABLE No.1. 
Difference of longitude between Detroit, Michigan, and Fort Gratiot, Michigan, determined by the transportation of 
chronometers in July and .August, 1859. 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot ...... 
Detroit to Fort Gratiot ...... 
Detroit to Fort Gratiot ...... 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot ...... 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot ...... 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot ...... 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot. ..... 
Fort Gratiot to Detroit ...... 
Detroit to Fort Gratiot ...... 
Fort Gratiot to Detroit ...... 
Fort Gratiot to Detroit. ..... 




Hutton. A.& D. P.&F. Bond & Sons. Bond & Sons. 
310. 312. 1425. 1485. 198. 204. 
m. s. m. s. m. s. m . s. m . s. m . s. 
2 28.65 2 28.67 2 29.55 2 30.40 2 29.28 2 29.96 
2 29.53 2 28.37 2 29.32 2 33.06 2 28.61 2 30.09 
2 29.55 2 29.28 2 29.64 2 31.18 2 29.52 2 29.90 
2 29.46 2 28.65 2 29.81 2 32.23 2 28.93 2 30.09 
2 29.50 2 29.04 2 30.50 2 29.54 2 29.64 2 29.95 
2 29.82 2 29.49 2 29.81 2 29.52 2 29.91 2 29.78 
2 29.85 2 29.50 2 30.43 2 29.92 2 29.75 2 29. 88 
2 29.75 2 29.51 2 30.11 2 29.87 2 29.83 2 29.79 
2 29.91 2 29.68 2 30.20 2 30.29 2 29.67 2 29.85 
2 30.02 2 29.84 2 30.43 2 30. 89 2 29.85 2 30.09 
2 29.90 2 29.74 2 29.98 2 29.26 2 29.92 2 29. 83 
2 29.96 2 29.57 2 30.54 2 30.73 2 29.77 2 30.07 
2 29.93 2 29.71 2 30.08 2 30.36 2 29.84 2 29.95 2 29.74 2 29.41 2 29.95 2 28.93 2 29.53 2 29.70 
2 29.93 2 30.00 2 30.16 2 30.72 2 29.74 2 29.99 
2 29.55 2 29.32 2 29.79 2 29.18 2 29.38 2 29.53 
2 29.70 2 29.93 2 29.64 2 30.36 2 29.68 2 29.62 
2 29.691 2 29.395 1 2 29.997 2 30.378 2 29.567 2 29. 887 
Longitude of Detroit west from Greenwich ....... .. 
Fort Gratiot east from Detroit .......................... . 
Longitude of Fort Gratiot west from Greenwich .. . 
Probable error of the final result ....... , ............... . 
h. m . S. o I 11 
5 32 10.247 = 83 02 33.705. 
0 2 29.820 
5 29 40.427=82 25 06.405, 
+ 0.031. 
Bond & Sons. M ean by e ~tch 
210. trip. 
m . s. m. s. 
2 29.66 2 29.453 
2 30.04 2 29.860 
2 29.91 2 29.854 
2 29.85 2 29. 860 
2 29. 83 2 29.714 
2 29.74 2 29.724 
2 29.72 2 29.864 
2 29.94 2 29.829 
2 29.66 2 29. 894 
2 29.91 2 30.147 
2 30.04 2 29.781 
2 29. 81 2 30.064 
2 29. 83 2 29.957 
2 29.85 2 29.587 
2 29.89 2 30.061 
2 29.65 2 29.486 
2 29.72 2 29.807 
















Dijfe1·ence of longitude between Fort Gratiot, llfichigan, an_d Forestville, Michigan, determined by the trarJ,Bpo'rtation of 
chronometers ~n August, 1859. 
Fort Gratiot to Forestville. 
Forestville to Fort Gratiot. 
Fort Gratiot to Forestville. 
Forestville to Fort Gratiot. 
Fort Gratiot to Forestville . 
Forestville to Fort Gratiot. 
Fort Gratiot to Forestville. 
Forestville to Fort Gratiot. 
Fort Gratiot to Forestville. 
Fort Gratiot to Forestville. 
Forestville to Fort Gratiot. 
Forestville to Fort Gratiot. 
Fort Gratiot to Forestville. 
Forestville to Fort Gratiot. 
Means ...................... 
Hutton. Hutton. A.&D. 
i 
P.&F. Bond & Sons. Bond & Son'· I Bond & Son,, 
310. 312. 1425. 1485. 198. 204. 210. 
. 
t 
s. s. s. s. s. s. 
I 43.05 43.28 43.01 42.07 43.35 42.78 43.09 43.26 43.31 43.06 43.48 42.88 
43.29 43.03 43.42 43.11 43.09 43.08 I 
43.24 43.01 43.54 42.72 43.04 43.18 
I 43.03 43.19 42.70 42.41 43.31 42.99 43.22 42.51 43.39 44.44 42.84 43.17 
43.06 43.29 42.90 42.17 43.19 43.12 
43.12 43.06 43.01 42.76 43.16 43.18 
43.05 43.08 43.00 42.69 43.20 42.98 
43.05 42.96 43.07 43.06 43.11 43.06 
43.02 43.18 43.31 42.22 43.38 43.14 
43.22 42.62 43.79 42.79 42.50 43.69 
42.84 42.93 42.54 41.99 42.48 42.45 
43.36 43.16 43.69 42.27 42.95 43.38 
43.117 43.040 43.191 42.697 43.077 
I 
43.077 l 
h. ln. S. o I II 
Longitude of Fort Gratiot west from Greenwich.................. = 5 29 40.427 = 82 25 06.405. 
Longitude of Forestville west from Fort Gratiot.................. + 43.039 
Longttude of Forestville west from Greenwich .... .... ... .. ... ... 5 30 23.466 = 82 35 51.990 
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TABLE NO.3. 




Septen1ber 11. ... .... .. .... . . ...... .... .. .. 12 
12.............................. 10 
0 22 II 43 10.73 
11.35 
13.............................. 17 10.07 
17....................... ...... 11 12.15 
19.............................. 3 11.75 
25.............................. 8 11.14 
27.............................. 3 10.44 
28.............................. 25 11.82 29.............................. 36 10.99 
October 1...... .... ....... ....... ... ... 32 10.56 3.............................. 22 10.47 4.............................. 30 11.14 5.............................. 14 10.35 
Mean of................ 217 43 22 10.946 







































,()ctober 2 .................................. .. 
3 ................................... . 
4 .................................. .. 
6 ................................... . 
7 ................................... . 







Mean of................ 158 
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TABLE NO. 5. 




...... I ...... <ll I 
.... t8 0 d o{J.S .<d 
<ll...; ~ ~ '"' til P...• 0 <ll 8'o d '0 'O..,C: .... 0'1 
'-<ll ::son ~~ '"' '"' Date. 0 > ·E·a <ll~o...; .... <ll <ll <llo;Sc..::...,C: 
.... <ll ~,.c <ll O'l :0~ ...... <ll112bi) 
..0..0 ~ ~ d ...... ~ s~·s s 0 d <ll ..o-:::1 i=l ~1:~~ :::s <ll 01120 
z ~ P:: d ·.;:;: P:: ........ o.o 
1859. 0 :il II lJ II ober 20 .................................. 17 45 09.74 ±1.55 ±0.377 Oct 
21. ................................. 12 10.48 1.27 0.361 
24 .................................. 23 10.24 1.02 0.213 
26 .................................. 45 10.01 0.91 0.135 
No vember }. ............................... 12 10.38 0.89 0.258 
4 ................................ 41 10.18 1.06 0.165 
5 ................................ 53 10.17 1.10 0.151 
Mean of ................ 203 I 45 21 10.08 1.07 0.195 
Probable error of the final result=± 0". 77. 
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TABLE No. 6. 
Connection of the Astronomical Stations of Bluffs and Presque Isle with 
the TriangUlation Stations of the same name. 
0 I II 
Latitude of astronomical station, Bluffs ................... == 45 28 39.70 
Substract.................................................. 3.69 
Latitude of triangulation station, Bluffs ................. .. 45 28 36.01 
0 I II 
Latitude of astronomical station, Presque Isle ........... . 45 21 10.08 
.Add .... · .................................................... . 0.29 
Latitude of triangulation station, Presque Isle ......... . 45 2110.37 
GEODETIC RESULTS. 
Azimuth fron1 False Presque Isle to Presque Isle trian-
0 I II 
gulation station................................................ 137 20 1.26 
Difference of latitude ............................................ + 4 47.16 
Difference oflongitude .......................................... + 6 35.68 
Distance in yards, 13,194.00 . 
.Azimuth from Presque Isle triangulation station to 
Bluffs triangulation station................................. 113 23 45.00 
Difference of latitude ............................... .............. + 7 25.64 
Difference of longitude .......................................... + 24 32.75 
Distance in yards, 38,111.50. 
Azimuth from triangulation station Bluffs to triangu-
lation station Mast............................................ 120 5 17.00 
Difference of latitude ............................................ + 5 51.71 
Difference of longitude ..................... : .................... + 14 26.47 
Distance in yards, 23, 742.50. 
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TABLE No. 7. 
Result of observations for the deterrrnination of the difference of longitude 
between Detroit, Michigan, and Goderich, Canada West, by electric 
telegraph, April 17, 1860. 
ERRORS OF THE GODERICH CLOCK. ERRORS OF THE DETROIT CLOCK. 
Number of 
stars in the By observation at- By observation at-
B.A. C. Difference. Difference. 
Goderich. I Detroit. Goderich. Detroit. 
Slow. Fast. Slow. Slow. 
m. s. m. s. m. s. m. s. m. s. m. s. 
3978 3 54.623 1 26.351 5 20.974 19 03.285 13 42.376 5 20.907 
4017 53.940 26.895 20.835 02.572 41.836 20.736 
4107 54.035 26.426 20.461 02.717 42.283 20.434 
4303 54.763 26.289 21.052 03.453 42.470 20.983 
4449 54.384 26.391 21.033 03.086 42.092 20.994 
4479 53.808 27.031 20.839 02.551 41.736 20.815 
4538 54.376 26.554 20.930 03.109 42.226 20.883 
4568 54.820 26.442 21.262 03.546 42.330 21.216 
4628 53.567 27.424 20.99) 02.168 41.340 20.828 
4671 54.388 26.434 20.822 03.111 42.346 20.765 
4699 54.712 26.780 21.492 03.450 42.091 21.359 
4741 54.422 26.769 21.191 03.157 42.042 21.115 
4864 54.348 26.711 21.059 03.196 42.090 21.106 
5061 54.650 26.697 21.347 03.433 42.142 21.291 
5098 54.445 26.236 20.581 02.211 42.686 20.525 
5232 54.133 27.174 21.307 02.960 41.675 21.285 
5302 54.712 26.198 20.910 03.549 42.650 20.897 
5338 54.048 26.904 20.952 02.866 41.960 20.906 
5417 54.777 26.132 20.909 03.591 42.710 20.881 
5473 54.131 26.877 21.008 02.950 41.990 20.960 
5525 54.796 26.511 21.307 03.623 42.330 21.293 
5574 54.136 26.885 21.021 03.006 41.990 21.016 
::~r:::::::::::::::: 462.283 Sum ...... .................. 461.195 m. s. m. s 5 21.013 Mean .... ................... 5 20.960-
m. s. 
Mean ofboth = 5 20.986. 
332 REPORT OF THE 
TABLE No. 8.-Results of the clock signals passed between Detroit, 
Michigan, and Goderich, Canada West, for determining their dif-
ference of longit'nde, April 17, 1860. 
GODERICH CLOCK SIGNALS. DETROIT CLOCK SIGNALS. 
Goderich time Detroit time Difference of Goderich time Detroit time Difference of 
of Goderich of Goderich longitude. of Detroit of Detroit longitude. 
signals. signals. signals. signals. 
I h. ?n. s. h. s. m. m. s. h. m. s. h.m. s. m. s. 
10 22 54.296 10 17 33.270 5 21.0~ 10 36 03.005 10 30 41.944 5 21.055 
14 59 54.398 14 54 33.389 5 21.009 14 50 03.186 14 44 42.150 5 21.036 
17 05 54.444 17 00 33.411 5 21.033 17 01 03.297 16 55 42.256 5 21.041 
----
m. s. m. s. 




Mean of both= 5 21.023. 
TABLE No. 9.-D~fference of longitude found by 'regarding the recm·ded 





Ill...., Goderich time Detroit time of Difference Goderich time Detroit time of Difference t.-.1.~ o.-. of Goderich Goderich sig- of longi- of Detroit sig- Detroit sig- of Iongi-
. ~ 
0 0 signals. nals. tude. nals. nals. tude. z 
---
h. m. s. h. m. s. m. s. h. m. s. h. m. s. m. s. 
19 11 37 43.258 11 32 22.278 5 20.980 11 43 03.419 11 37 42.375 5 21.044 
20 11 46 30.673 11 41 09.725 20.948 11 51 52.681 11 46 31.637 21.044 
21 11 55 03.015 11 49 42.032 20.983 12 00 24.308 11 5.5 03.263 21.045 
22 12 04 47.890 11 59 26.900 20.990 12 10 08.796 12 04 47.781 21.015 
26 12 42 18.214 12 36 57.230 20.984 12 47 39.659 12 42 18.612 21.047 
29 13 11 08.901 13 05 47.921 20.980 13 16 29.082 13 11 08.065 21.017 
31 13 28 47.656 13 23 36.652 21.004 13 34 08.260 13 28 47.213 21.047 
32 13 35 36.781 13 30 15.788 20.993 13 41 02.471 13 35 41.438 21.033 
34 13 54 29.075 13 49 08.098 20.977 13 59 49.696 13 54 28.660 21.036 
36 14 11 06.526 14 05 45.540 20.986 14 16 28.336 14 11 07.307 21.029 
37 14 19 59.554 14 14 28.567 20.987 14 24 53.085 14 19 32.019 21.066 
39 14 37 19.6i7 14 31 58.681 ~0.996 14 42 40.243 14 37 19.205 21.038 
43 15 14 24.087 15 09 03.081 21.006 15 19 45.034 15 14 23.975 21.059 
44 ' 15 22 06.476 15 16 45.491 20.985 15 27 27.360 15 22 06.322 21.038 
46 15 42 37.687 15 37 16.650 21.037 15 47 58.457 15 42 37.401 21.056 
47 15 51 50.452 15 46 29.411 21.041 15 57 11.226 15 51 50.176 21.050 
48 15 58 28.854 15 53 07.833 21.031 16 03 50.053 15 58 28.991 21.062 
49 16 07 12.060 16 01 51.050 21.010 16 12 33.056 16 07 12.018 21.038 
50 16 16 41.411 16 11 20.397 21.014 )6 22 02.469 16 16 41.412 21.057 
51 16 24 14.766 16 18 53.748 21.018 16 29 35.852 16 24 14.822 21.030 
52 16 32 57.740 16 27 36.706 21.034 16 38 19.051 16 32 57.992 21.059 
54 16 52 10.711 16 46 49.710 21.001 16 58 17.085 16 52 56.015 21.070 
Sum ........ ..................... 461.995 Sum ........ . .................... 463.030 
m. s. m. s. 
Mean ...... ..................... 5 20.999 Mean ...... . .................... 5 21.047 
n~. s. 
Mean of both= 5 21.023 
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TABLE NO. 10. 
Difference of longitude between Detroit, Michigan, and Goderich, Can-
ada West, by star observations . 
..._.,; 
Mean difference Mean difference 0 s:::; Mean difference :....8 of longitude, of longitude, Cl.l+-> of longitude, 
Date. 
_na:l as shown by as shown bh s t the Detro1t the God eric as shown by ~ Cl.l both clocks. Z$ clock. clock. 
0 
1860. nt. s. m. s. m. s. 
April 17 ............................ 22 5 20.960 5 21.013 5 20.986 
18 ............................ 28 5 20.928 5 20.957 5 20.943 
27 ............................ 27 5 20.968 5 20.996 5 20.982 
28 ............................ 22 5 20.919 5 20.979 5 20.949 
Mean of ............. 99 5 20.945 
I 
5 20.985 5 20.965 
Weight is given to the mean result for each night, in proportion to the number of observa-
tions on that night. 
TABLE NO. 11. 
Difference of longitude between Detroit, ]}Iichigan, and Goderich, 
Canada West, by clock signals. 
I .... 
..!, s:::; fr."' !V 
·tn§ ~].S Cl.l>, C).-Q.)b.Jl ~1: ~ ~~ g..n s:::;~ Q..S::::;:: a:!~ • Cl.l Q 0 
.Q ::= ~ _.s 0;:: C)'~ ;... 0 ... 
...... s:::: g.s~~ ...-c ~Co ;:s ~Cl.l ~':5 ..._. s:::; o.-- i;; "0 • 
~~~ 0 ::=o a:! o'"" 0 ;::.Q ocl 0,<3 ..... ::l rn Date. "0.~~ o"O o Cl.l_g~ so 2 Cl.looS,.c:,..... ~J)~-2 do g~.~ Q.)·~ 5 ~So § :·5~·8"fj Cl.l o..S:::: Cl.l o ·_p r£ c;,.) 
..Olll,.c: =-<l)~~~d J..l(j)~....,"''~ 
- ..c: SQo ~"do <D<.l ~"'Q) O<l.l ::l ..., ~·~ d ::lQS::::~A w..._. o ~+->Cl.l ;sE~.so..s iS..., ·~ ..., ~0..0 
1860. m. s. m. s. m. s. 
April 17 ............................ 3 5 21.023 5 21.041 5 21.032 
18 ............................ 4 5 20.948 5 20.987 5 20.967 
27 ........................... 2 5 21.084 5 21.146 5 21.115 
28 ............................ 2 5 20.935 5 20.954 5 20.945 
Mean cif ............. 11 5 20.991 5 21.025 5 21.008 
Weight is given to the mean result for each night, in proportion to the number of connec-
tions on that night. 
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TABLE NO. 12. 
D'ftference of longitude between Detroit, Michigan, and Goderich, 
Canada West, by arbitrary signals. 
Date. 
1860. 
April 17 ............................ 22 
18 ............................ 29 
27 ............................ 26 
28 ............................ 26 
Mean of ............. 103 
Difference oflon- Difference oflon- Difference oflon-
gitude by De- gitude by God- gitude by both 
troit clock. erich clock. clo.cks. 
m. s. 111. s. ?n. s. 
5 20.999 5 21.047 5 21.023 
5 20.907 5 20.950 5 20.929 
5 21.038 5 21.096 5 21.067 
5 20.842 5 20.888 5 20.865 
5 20.943 5 20.992 5 20.968 
Weight is given to each night's mean result, in proportion to the number of signals on 
that night. 
TABLE NO. 13. 
Being the final result (obtained from the different methods) for the 
difference of longitude between Det1·oit) Michigan, and Goderich, 
Canada West. 
Difference of longitude, by- Electric current, Electric current, Mean of both. 
east to west. west to east. 
?n. s. m. s. m. s. 
Star observations ................ 99 5 20.945 5 20.985 5 20.965 
Clock signals., ................... 11 5 20.991 5 21.025 5 21.008 
Arbitrary signals ................ 103 5 20.943 5 20.992 5 20.968 
------------
Mean of ............. 213 5 20.947 5 20.990 5 20.968 
Weight is given to the mean result by each method, in proportion to the number of results 
oy that method. 
Probable error of the final result=± Os.O 
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TABLE No. 14. 





March26 ...................................... . 
29 ...................................... . 
April !. .................................... .. 
6 ..................................... .. 
23 ............•.... .........•............ 
26 ..................................... .. 
July !. .................................... .. 
10 ..................................... .. 
Resulting lati-
tudes. 








Mean of.................................. 152 43 44 21.7 42 
Probable error of any single observation of the series=±l11 .063. 
Probable error of the final result= ±011 .086. 

















Transfe1· of the latitude and longitude of Goderich astronomical station 
to certain points in tlw town. 
Latitude of transit post ..................................... N. 
0 I II 
43 44 21.743 
Difference of latitude between transit post and N. E. 
corner of lot 1,265 ........................................ + 0.494 
Latitude N. E. corner of lot 1,265 ....................... N. 43 44 22.237 
0 I II 
Longitude of transit post ................................... W. 81 42 19.185 
Difference of longitude between transit post and 
N. E. corner of lot 1,265.. .... ....... .... .. .. .......... 0.000 
Longitude N. E. corner of lot 1,265 .................... W. 81 42 19.185 
Latitude of transit post ..................................... N. 
Difference of latitude between transit post and God-
erich court-house .......................................... + 
0 I II 
43 44 21.743 
14.587 
Latitude of court-house ........ , ............................ N. 43 44 36.330 
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0 I II 
Longitude oftransit post ................................... W. 814219.185 
Difference of longitude between transit post and 
court-house .................................................. - 2.257 
Longitude of court-house ................................... W. 81 42 16.928. 
0 I II 
Latitude of transit post ..................................... N. 43 44 21.743 
Difference of latitude between transit post and light-
house ......................................................... + 11.414-
Latitude of light-house . ., .................................. :N. 43 44 33.157 
0 I II 
Longitude of transit post ................................... W. 81 42 19.185 
Difference of longitude between transit post and 
light-house ............................ •o 0 ••••• o •• o •••••••••• + 46.410· 
Longitude of light-house .................................. W. 81 43 05.595 
TABLE No. 160 




1860. 0 I 
June 2 ......................................... 6 43 13 
5 ......................................... 19 ]2 
7 ......................................... 10 13 
9 ....................... : ................. 22 13 
10 ......................................... 14 12 



















The final mean is deduced from the means of each night, giving to each the weight duet() 
the number of pairs observed, and to each equal value. 







TABLE No. 17. 
Difference of longitude between Goderich, Canada West, and Cove Island, Canada West, as determined by transporta-
. tion of chronometers in June and July, 1860. 
~ ~ 
s= s:i s:i s= s:i d s:i 
"d 0 • 0 0 0 0 0 0 
2~ rn S w w w w w w Stations. s:i s:i ~~ ~ ~ ~ ~ ~ ~ 0 s "" s= "" (I) ~ ~<l.l cd'O "d "d "d "d "d '0 ;j A s= s:: s:: s:: s:: s:: p..o 0 0 0 0 0 0 ::r: ::r: :.. lt:l lt:l~ 1=0 ~ ~ ~ ~ ~ 
~ 00 00 
"""' 
to 0 0 ~ 
"""' """' 
~ en 
....-( ~ ~~ ~~ en 0 0 0 0 ~ M M ,...... ~ ~ ~ ~ ~ 
------
s. s. s. s. s. s. s. s. s. s. 
Cove Island to Goderich .............. 4.680 ............ 4.914 5.127 5.229 5.770 5.154 ............ 5.370 5.170 
God erich to Cove Island .............. 5.302 5.581 4.987 ............ 5.263 5.768 5.404 . ........... 5.397 5.197 
Cove Island to God erich .............. 6.137 5.429 5.941 ............ 6.052 6.087 5.672 5.442 5.919 6.021 
God erich to Cove Island .............. 6.132 5.792 6.854 
············ 
5.886 6.142 5.721 5.743 6.455 6.228 
Goderich to Cove Island .............. 5.630 5.462 5.754 6.692 5.750 5.770 5.842 5.770 6.222 6.113 
Cove Island to Goderich .............. ............ ............ 5.942 
············ 
............ . ........... 5.503 5.562 6.111 5.716 
Goderich to Cove Island .............. .. ........... ............ 5.927 6.225 
············ ············ 
6.037 5.653 6.454 5.452 
Cove Island to God erich .............. 5.638 4.910 5.479 5.665 6.358 6.087 6.164 5.887 5.598 5.653 
Goderich to Cove Island .............. 5.787 5.191 5.402 4.325 6.185 5.650 5.893 5.463 4.868 5.751 
Cove Island to Go de rich .............. 5.781 5.583 5. 711 5.000 5.502 5.630 5.395 5.134 5.335 5.977 
Goderich to Cove Island .............. 5.756 5.409 5.501 5.611 5.681 5.325 5.153 5.291 4.804 5.812 
Cove Island to Goderich .............. 5.637 5.670 5.516 6.124 5.315 4.970 5.432 5.464 4.138 5.330 
------5.6615.5965.7225.72015.614 5.541---s.5561 5~~2 Mean by each chronometer.... 5. 648 5. 449 
-·--~----
S. II 
Probable error of the final result = 0. 024 = 0. 360. 
•· 
• 
.s. s:i s:i b 0 0 
w w 
...c:: 
o8 ~ 0 a:! <1.l 
"d "d ;::.... 
!::; s:: 
0 0 ...a 




~ M ~ ~ ~ 
---------
s. s. s. 
5.075 5.495 5.19 
5.521 5.516 5.39 
6.200 5.680 5.87 
6.266 5.804 6.09 
5.914 5.964 5.90 
5.605 5.890 5.76 
5.452 6.048 5.90 
5.703 5.981 5.76 
5.761 5.404 5.47 
5.989 4.404 5.45 
5.713 4.506 5.38 
5.444 5.810 5.40 
---------
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TABLE No. 18. 




1860. 0 I II 
July 1......................................... . 13 45 19 39.70 
July 6......................................... 4 39.22 
July 11......................................... 8 39.51 
July 12......................................... 20 39.95 
July 13......................................... 7 40.11 
July 23......................................... 9 40.81 
July 24......................................... 18 39.42 
July 27......................................... 4 39.55 
July 30......................................... 12 39.95 
Aug. 4......................................... 10 40.21 
Aug. 7......................................... 19 40.08 



























Mean of.................................. 138 45 19 39. 81 





TABLE No. 19. 
Difference of longitude between Cove Island Observatory and Mackinac Observatory, as determined by transportation 
· of chronometers, in August, 1860. 
-
Maker of chronometer ....•... Hutton. Hutton. Arnold & Bond & Bond & Bond & Bond & Bond & Bond & Bond & Bond & Mean by 
Dent. Sons. Sons. Sons. Sons. Sons. Sons. Sons. Sons. each trip. 
No. of chronometer •...•.•..• 310. 312. 1425. 198. 201. 204. 206. 209. 210. 212. 230. 
m. s. m. s. m. s. m. s. m. s. m. s. m. s. m. s. m. s. m. s. m. s. m. s. 
Cove Island to Macl•inac .••.• 11 30.994 11 30.848 11 30.759 
.. ii. ai:5oi · 11 30.768 11 31.391 11. 31.257 11 31.014 11 30.876 11 31.633 11 30.695 11 31.024 Mackinac to Cove bland ..•.. 31.232 30.879 30.888 30.970 31.493 31.145 31.180 31.489 31.534 30.823 31.194 
Cove Island to Mackinac ..... 31.276 31.390 ............ ............ 32.006 31.418 31.550 31.685 
..... ······ 
31.642 3L.565 31.566 
Mackinac to Cove Island ..... 31.517 31.713 
············ 
............ 3-2.071 31.531 31.466 31.694 31.912 31.671 3L465 31.671 
Cove Island to Mackinac ..•.• 31.524 3-2.045 ............ 3L.104 30.831 31.500 30.676 31.579 31.154 31.682 31.170 31.327 
Mackinac to Cove Island ..... 31.5::19 31.911 31.848 31.142 30.814 31.113 30.881 31.611 31.338 31.732 31.556 31.408 
Cove Island to Mackinac ..•.. 31.520 31.415 . ........... ............. 31.433 30.968 31.537 31.526 31.505 31.563 31.512 31.442 
Mackinac to Cove Island ..•.. 31.437 31.220 31.706 . ........... 31.895 30.779 3Ul33 31.085 31.485 31.387 31.191 31.342 
Cove Island to Mackinac ..... 31.510 31.093 31.098 31.150 ., .......... 31.020 31.280 31.618 31.816 31.447 31.003 31.304 
Macki;'lac to Cove Island ..... 31.646 31.849 31.528 31.636 31.992 31.330 31.332 31.382 31.898 31.358 31.123 31.552 
Cove Island to Mackinac ..... 31.318 ............ 31.754 31.139 31.594 31.275 31.123 . ........... 31.501 31.235 31.717 31.406 
Mackiwtc to Cove Island ..... 31.042 31.800 31.879 . .......... 31 .081 31.232 31.050 . ........... 31.508 31.110 31.729 31.381 
Cove Island to Mackinac ..... 31.263 31.845 . ........... 30.859 31.114 31.368 31.589 30.759 31.778 31.275 31.800 :n.365 
Mackinac to Cove Island ..... 31.656 . ~ .......... 31.618 31.661 31.632 32.102 32.021 31.046 31.160 31.638 31.990 31.652 
Mean by each chronometer. 31.391 31.501 31.453 31.274 31.400 :H.3231 31.296 31.348 31.494 31.494 31.381 31.397 
--
s. II 
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TABLE No. 20. 
Clock rates used during the transportation of chronometers between 
Goderich and Cove Island, Canada, West. 
Rates of sidereal clock No. 256, Bond & Rates of sidereal clock No. 184, Bond & 
Sons, used at Goderich. Sons , used at Cove Island. 
From- To- Rate. From- To- Rate. 
1860. 1860. s. 1860. 1860. s. 
June 27 ........... July 1. ......... +0.320 June 22 .......... June 26 .......... +4.464 
July 1 ........... July 5 .......... +0.293 June 26 .......... June 28 .......... +4.728 
July 5 ........... July 9 .......... +0.329 
····················· 
.............. ~ ...... Rate changed 
July 9 ........... July ll .......... +0.326 June 28 .......... June 30 .......... +1.402 ~~ 
July 11. .......... July 16 .......... +0.329 July ll .......... July 14 .......... +1.217 
July 16 ........... July 18 .......... +0.329 July 14 .......... July 18 .......... +1.236 
Glock rates ~tsed during the transportation of chronometers between Cove 
Island and ]Jt[ackinac. 
Rates of sidereal clock No. 256, Bond & Rates of sidereal clock No. 184, Bond & 
Sons, used at Mackinac. Sons, used at Cove Island. 
From- To- Rate. From- To- Rate. 
1860. 1860. s. 1860. 1860. s. 
August 10 ....... August 14 ...... -6.081 August 8 ...... August 14 ...... +0.876 
August 14 ....... August 16 ...... -5.974 August 14 ...... August 18 ...... +1.050 
August 16 ....... August 21. ..... -6.184 August 18 ...... August 21. ..... +1.023 
August 21 ....... August 25 ...... -6.372 August 21. ..... August 25 ...... +0.838 
August 25 ....... August 28 ...... -6.266 August 25 ...... August 28 ...... +0.838 
The difference of longitude between Goderich and Cove Island, C. 
W., was determined by twelve chronometric expeditions, the results 
of which are given in the following table marked G. The expeditions 
commenced on the 26th of June, and ended on the 18th of July, having 
been interrupted between the 30th of June and the 12th of July by an 
accident which happened the steamer Search, engaged in carrying the 
chronometers. Twelve chronometers were used, and the twelve expedi-
tions furnished 129 satisfactory comparisons, from which were deduced 
the mean difference of longitude equal to 5s.625, Cove Island west of 
Goderich. For the longitude of Cove Island observatory we therefore 
have--
SECRETARY OF WAR. 341 
h. m. s. 
Longitude of God erich observatory W. from Green-
wich................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . == 5 26 49.279 
Cove Island, west from Greenwich.......................... + 5.625 
Longitude of Cove Island observatory ................ W. 
Or in arc ..................................................... . . 
5 26 54.904 
81° 43' 43".56 
Latitude of Cove Island observatory, (see table G.) ... == 45° 19' 39''.81 
Light-house, north of observatory ......................... + .04 
Latitude of Cove Island light-house ............ o .......... == 45° 19' 39"085 
Latitude of Cove Island observatory ....................... ==81° 43' 43''.56 
Light-house, east of observatory ........................... - 2".70 
Longitude of Cove Island light-house...... ............... 81° 43' 40''086 
Long-itude of JJ[ackinac Observatory 0 
The difference of longitude between Cove Island and Mackinac was 
determined by transporting twelve chronometers through fourteen trips. 
One chronometer (No. 1485 by Parkinson and Frodsham) not having 
given satisfactory results was entirely rejected, and also seventeen 
single results, marked in the accompanying table H by two dots, thus 
making the difference of longitude depend upon 137 separate determ-
inations, the mean of which is assumed as the difference of longitude, 
and is equal to 11m. 31s.397 Mackinac west of Cove Island, having a 
probable error of ± Os.024. This result should be a close one, as the 
trips were made during very favorable weather; and without any in-
terruption from the beginning on the 14th of August to the end, on 
the 28th of the same month. 
The difference of longitude between Fort Holmes, (station C of the 
triangulation of the straits) and the observatory, is Os.645 Fort 
Holmes east of the observatory. Then-
Longitude of Cove Island observatory ........................ . 
Mackinac obs.ervatory, west from Cove Island ............. . 
Longitude of Mackinac observatory ........................ .. 
Fort Holmes) east from observatory ........................ .. 
Longitude of Fort Holmes .................................... o •• 
Final longitude of Fort Holmes: 
Longitude of Fort Holmes, via the eastern shore of Lake 
Huron ...... .' ..................................................... . 
Longitude of Fort Homes, via the western shore .... 0 .... . 
Difference ...................................... 0 ..... 0 ..... . 
h. m. s. 
5 26 54.904 
11 31.391 
5 38 26.301 
0.645 
5 38 25.656 
------
5 38 25.656 
5 38 25.077 
0.579 
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From the probable errors of the several determinations we find that 
the weight of the eastern shore longitude is to that by the western shore 
as 24 is to 1. Then the mean of the two results, giving to each its 
proper weight, is found to be 5h. 38m. 25s.633; or 
in arc ............................................................. 84° 36' 24" .482 
The longitude of Fort Holmes, as determined by moon 
culminations, and which have been used heretofore, is 84° 32' 17".450 
The difference is therefore......... .. .. .. .. . .. .. .. . . .. .. .. .. .. + 4' 7". 032 
To be applied to all of Lieutenant Raynold's longitudes. 
The difference between the final longitude of Fort Holmes and that 
determined by the western shore is equal to 8".332 == Os.556, which is 
distributed among the several determinations in proportion to their 
probable errors, as follows: 
1/ s. 
Between Detroit and Fort Gratiot .................. . + 0.630 == + (),042 
Between Fort Gratiot and Forestville ............ . 0.660 == 0.044 
Between Forestville and Sand Point ............. .. 2.475 == 0.165 
Between Sand Point and Thunder Bay Island .. . 2.490 == 0.166 
Between Thunder Bay Island and Presque Isle .. 0.595 == 0.040 
Between Presque Isle and Bluffs .................... . 0.595 == 0.040 
Between Bluffs and Mast .............................. . 0.585 == 0.039 
Between Mast and Fort Holmes .................... . 0.302 == 0.020 
Sum ...................................... ; ......... . 8.332 == 0.556 
The corresponding difference for the eastern shore is distributed in a 
similar manner between Goderich and Mackinac as follows: 
II s. 
Between Goderich and Cove Island ..................... - 0.165 == 0.011 
Between Cove Island and Mackinac..................... 0.180 == 0.012 
Sum ................................................... . 0.345 = 0.023 
Or, applying the foregoing corrections, we have the following cor-
rected longitudes: 
h. m. $, 0 I II 
Fort Gratiot, west from Greenwich ....... 5 29 40.469 = 82 25 07.035 
Forestville, west from Greenwich .......... 5 30 23.552 = 82 35 53.280 
Sand Point, west from Greenwich ......... 5 33 29.823 = 83 22 27.34 
Thunder Bay Island, west from Green-
wich ........................................... 5 32 45.755 = 83 11 26.32 
Presque Isle, west from Greenwich ........ 5 33 55.431 = 83 28 51.45 
Bluffs, west from Greenwich ................ 5 35 33.653 = 83 53 24.8() 
Mast, west from Greenwich .................. 5 36 03.453 = 84 07 51.36 
Cove Island, west from Greenwich ......... 5 26 54.892 = 81 43 43.39 
SECRETARY OF WAR. 
Difference of longitude between Detroit, Michigan, and Ann Arbor, 
Michigan. 
The points connected were the Lake Survey Observatory at Detroit 
and the Observatory of the University of Michigan at Ann Arbor. 
The signals were passed between the Detroit Observatory and the Rail-
road Depot at Ann Arbor, at which latter place the times of the sig-
nals were recorded by noticing the time shown by a sidereal chronom-
eter when the click of the magnet was heard. The chronometer had 
been compared with the observatory clock before being taken to the 
depot, and again when returned to the observatory. The chronom-
eter rate used was that which it had between the two comparisons on 
the same night. The signals were recorded at Detroit, upon a Bond 
chronograph. Arbitrary signals were sent each way, in sets of twelve, 
and the mean of each set was considered as one signal. The perform-
ance of the telegraph was all that could have been desired. Unfor-
tunately the weather is reported to have been unfavorable for observing 
star transits, at Ann Arbor, during the operations, so that the error 
of the clock, on the two nights upon which a connection was had, was 
not as well determined as I could have wished. 
The observations were made, and the time of signals recorded at 
Ann Arbor, by Professor James C. Watson. The observations at 
Detroit were made by myself, assisted by Mr. James Carr. The fol-
lowing table shows the results: 
bn• Mean diff. of b.o Mean diff. of -~ "d "fii-d <I'J Cl) long. on each long. on each ..... <I'J ..... CI) 
0 <I'J 
night by the 0~ night by the Date. a...o:S a.. o:l Cl)p., 
signals :bassed CI>P.. signals passed 
..0<1'J 
..o<I'J 8";3 from etroit 8 ...... from Ann Ar-
z~ to Ann Arbor. :;;;$ o:l bor to Detroit. z~ 
m. s. m. s. 
May 26, 1860 ............. 5 2 42.66 21 2 42.60 
May 28, 1660 ...... ,. ...... 5 2 42.75 10 2 42.70 
Mean ........................ 10 2 42.70 I 31 2 42.63 
Longitude of Detroit west from Greenwich ................ .. 
Ann Arbor west from Detroit .................................. . 
Ann Arbor west from Greenwich .............................. . 
Longitude of Ann Arbor, as determined by occultations 
of the pleiades .................................................. . 
Difference ................................................... . 
Mean diff. of 
longitude on 






h. m. · s. 
5 32 10.25 
. 2 42.65 
5 34 52.90 
5 34 53.20 
0.30 
United States survey of the Northern and Northwestern Lakes. 
&Eo<iRAPHICAt POSITIONS IN DETROIT-ALONG RIVER ST. CLAIR AND ON THE EASTERN SHORE OF L.AKE HURON. 
Names of stations. 
Detroit Observatory ................ .. 
St. Paul's Church ................. .. 
Congregational Church ........... .. 
Intersection of Fort and Gris-
wold streets ......................... . 
Fort Gratiot Observatory ......... . 
Fort Gratiot Light-house ........ .. 
Errol .................................... . 
lpperwash ......... .. 
Goderich Observatory .............. . 
Goderich Courthouse .............. .. 
Goderich Light-house ............. .. 
Cove Island Observatory .......... . 
Cove Island Light-house ......... .. 
ight-house station .................. 
Tahly's ................................ 
orestville Observatory ............ 
oint aux Barques Light-house .. 
L 
Latitude. 
0 I " 42 19 58.68 
42 19 45.85 
42 19 45.64 
42 19 49.85 
42 19 52.179 
43 00 21.86 
43 12 50.09 
43 17 59.48 
43 44 21.743 
43 44 36.33 
43 44 33.16 
45 19 39.81 
45 19 39.85 
Longitude. 
0 I I• 
83 02 33.70 
83 02 22.73 
83 02 29.07 
83 02 20.63 
82 25 07.13 
82 24 43.96 
82 11 16.86 
82 00 21.06 
81 42 19.185 
81 42 16.93 
81 43 05.59 
81 43 43.39 
81 43 40.70 
Azimuth. To station. Back azimuth. I Distance in I Dist. in 
yards. miles. 
0 I /1 0 I 
29 42 19.13 I Fo<t G'"tiot Obsmato<y .•....... l 209 4'.l 03.40 I 
Light-house station ......................................... 
1,152.96 I 
43,823.00 
88 56 00 00 I Cove Island Observatory ......... j 268 56 00.00 I 64.5 I 
FROM FORT GRATIOT LIGHT-HOUSE TO POINT AUX BARQUES. 
43 01 03.01 82 25 03.88 
43 22 17.39 82 31 28.00 . ..................... Ippewash ............................. . ....................... 49,967.00 28.237 
43 39 35.99 82 35 53.28 
















Point Aux Ba<ques .................. ,44 04 05.58 82 57 09.45 66 56 14.12 Oak l:"'Olnt .............................. 246 43 38.38 28,808.11 16.37 119 09 18.18 Tawas Point. ........................ 298 49 08.23 48,235.22 27.41 Hat Point. .............................. 44 00 14.30 83 06 18.65 74 41 51.40 Oak Point .............................. 254 35 37.50 13,582.74 7.72 Oak Point............................... 43 58 29.77 83 15 17.94 35 26 43.64 East Base .............................. 215 24 17.39 8,866.16 5.04 57 19 15.92 West Base ............................ 237 13 31.25 14,397.57 8.18 100 32 15.56 Little Charity ........................ 280 23 39.75 18,403.39 10.46 Pigeon River Mill.. .................. ,43 56 37.53 183 16 12.24 I 69 40 55.66 West Base ............................ 249 35 49.45 11,483.90 6.52 113 07 18.30 Little Charity ........................ 292 59 21.03 18,207.90 10.34 West Base .............................. 43 54 39.15 83 23 33.62 265 23 28.80 East Base .............................. 85 26 47.11 6,998.63 3.98 35 00 11.68 Sebouin ................................ 214 58 16.25 7,702.84 4.38 151 41 49.15 Little Charity ........ ................ 331 38 58.39 12,640.23 7.18 East Base ............................... 43 54 55.71 83 18 47.69 129 13 36. g.} Little Charity ........................ 309 07 27.67 16,728.36 9.51 'Ul 58 57 41.55 Sebouin ................................ 238 52 17.90 13,306.36 7.56 trJ 0 Sebouin .................................. 43 51 32.16 83 26 34.56 271 48 06.96 Wild Fowl. ........................... 91 51 55.10 8,044.97 4.57 ~ 205 09 02.44 c ......................................... 25 09 45.63- 3,579.28 2.03 trJ Wild Fowl. ............................. 43 51 24.53 83 21 05.30 205 13 13.16 East Base .............................. 25 14 48.55 7,879.29 4.48 8 t>-151 08 59.71 West Base ............................ 331 07 16.89 7,500.13 4.26 ~ C (North Island) ..................... 43 53 08.15 83 25 32.24 298 11 30.13 Wild Fo,vl. ........................... 118 14 35.09 7,396.51 4.20 1-1 223 17 32.28 West Base ............................ 43 18 54.53 4,220.36 2.40 0 Sand Point Observatory ............ 43 54 39.08 83 22 27.34 342 48 41.60 Wild Fowl. ........................... 162 59 38.87 6,891.76 3.92 1-:zj 55 30 17.29 c ......................................... 235 28 09.48 5,459.06 3.10 
44 00 08.08 83 27 39.63 304 47 37.62 Sebouin ................................ 174 48 22.77 17,509.44 9.95 ~ 85 47 07.25 Point aux Gres ...................... 265 38 21.96 18,476.71 10.50 > 44 02 17.46 83 26 04.89 27 59 47.50 Little Charity ........................ 207 58 4l.G6 4,917.24 2.79 pd 
295 53 53.28 0'l.k Point .............................. 116 01 23.43 17,555.27 9.974 
44 02 16.31 83 26 05.63 170 57 05.00 X ........................................ 350 57 05.00 39.25 
43 42 49.02 83 31 16.40 158 42 19.63 Point aux Gres ...................... 338 36 05.89 36,195.62 20.57 
201 17 32.28 Sebouin ................................ 21 20 47.30 18,953.69 10.77 
105 00 02.63 Nyayunk .............................. 284 43 31.47 36,277.35 20.61 
57 42 52.92 Q.uanakissee .......................... 237 34 14.47 21,769.26 12.37 
Pertibico ................................ 43 42 17.18 83 55 32.92 301 22 38.77 Q.uanakissee .......................... 121 30 46.13 20,272.20 11.52 
268 08 01.85 Fish Point ............................. 88 24 48.30 35,673.80 20.27 
Shanty Point ........................... 43 38 44.36 83 35 44.20 103 58 10.87 P ertibico ............................... 283 44 30.01 29,989.50 17.04 
121 43 45.60 Nyaquonk ............................ 301 30 20.14 33,500.80 19.03 Q.uanakissee ........................... 43 37 03.81 83 43 47.00 253 57 22.67 Shanty Point .............. ,. ......... 74 02 55.84 12,312.37 7.00 
141 29 26.00 Nya&uonk ............................ 321 21 34.52 26,805.57 15.23 
Nyayunk ........................ ; ...... 43 47 24.74 83 55 09.67 3 08 13.30 Perti ico ............................... 183 07 57.23 10,396.00 5.91 ~ 
221 42 17.20 Point aux Gres ...................... 41 52 36.85 32,735.62 18.60 J+:o.. 
01 
Table of geographical positions-Saginaw Bay--Continued. 
Names of stations. Latitude. 
0 I II 
Saginaw Light-house ............... 143 38 37.84 
V (U per End Bay City) ......... 43 35 30.92 
Mouth Pine river ..................... 43 58 42.70 
Point aux Gres ............. " ......... ,43 59 27.88 
GravellyPoint ........................ 44 02 58.79 
Longitude. 
0 I II 
83 50 54.46 
83 53 04.48 
83 50 50.53 
83 40 15.87 
83 34 20.97 
Tawas Point ........................... ! 44 15 38.136 I 83 26 06.10 
Whitestone Point ..................... ! 44 06 24.72 I 83 33 31.24 
Mason's Creek ........................ ! 44 11 39.56 I 83 32 57.25 
Tawas Mill ............................. l44 15 56.94 183 30 53.52 
Tawas Light-house .................. 44 15 35.44 83 26 14.57 
Point au Sable ......................... 44 20 17.79 83 19 41.56 
Azimuth. 
0 I II 
160 40 04.55 
253 30 52.19 
206 47 55.46 
15 28 42.97 
264 18 21.85 
308 37 48.95 
291 38 39.29 
316 50 42.92 
287 56 12.55 
300 22 27.33 
50 33 38.87 
276 32 24.48 
25 10 59.21 
4 09 18.25 
335 29 00.85 
9 52 45.79 
210 01 09.57 
325 57 52.12 
341 38 09.78 
231 03 29.91 
4 26 54.55 
275 10 38.00 
19 04 45.30 
246 05 54.09 
351 43 07.96 
44 45 15.ll 
314 52 40.46 
Back azimuth. I Distance in I Dist. in 
yards. miles. 
To stations. 
0 I II 
N yaquonk .. .. .. .. . .. .. .. .. .. ... .. .. .. 340 37 08 .17 
Fish Point............................. 73 44 25.77 
Saginaw Light-house.............. 26 49 25.16 
Nyaquonk ... ..................... .... 195 25 43.33 
Point aux Gres.... ... . ... .. .. .. .. .. 84 25 41.60 
Sebouin ................................ 128 47 18.70 
West Base............................ Ill 50 14.89 
West Base............................ 136 58 12.44 
Oak Point.............................. 108 09 27.44 
Little Charity........................ 120 27 06.25 
Point aux Gres.... ... . . . . . . . ... .. ... 230 29 32.24 
X........................................ 96 38 09.33 
GravellyPoint. ...................... 205 0514.48 
Little Charity........................ 184 08 13.12 
Oak Point.............................. 155 36 32.76 
Gravelly Point....................... 189 52 11.20 
Tawas Point.......................... 30 06 19.81 
Little Charity........................ 146 01 56.61 
Little Charity........................ 161 41 50.81 
Tawas Point.......................... 51 08 16.69 
Whitestone Point................... 184 26 31.55 
Tawas Point. ........................ 95 13 59.00 
Mason's Creek . ... .... . . .. .. ... . .. .. 199 03 19.00 
Tawas Point.......................... 66 06 00.00 
Oak Point............................. 171 46 11.61 
Tawas Point.......................... 224 40 45.83 





































































BETWEEN POINT ATT SABLE AND THUNDER BAY ISLAND, INCLUSIVE. 
Mouth Sable River .................. 44 23 41.80 83 19 8.67 31 49 2.16 Tawas Point ......................... 
Stur~eon Point ........................ 44 42 36.72 83 15 54.99 189 31 3.06 Thunder Bay Island ............... 
Blac River Island ................... 44 49 55.90 83 16 37.83 197 3 33.67 Thunder Bay Island ............... 
South Point Thunder Bay ......... 44 52 57.80 83 18 28.93 208 29 0.92 Thunder Bay lslru1d ............... 
Sulphur Island ........................ 44 59 15.80 83 24 24.03 251 42 22.15 Thunder Bay Island ............... 
Mouth Thunder Bay River ....... 45 3 38.90 83 25 32.63 349 30 35.32 Sulphur Island ....................... 
Thunder Bay leland Observatory. 45 2 12.69 83 11 26.32 220 12 37.87 Thunder Bay Island ............... 
Thunder Bay Island ................. 45 2 19.13 83 11 18.63 297 17 4.32 Thunder Bay Light-house ....... 
Thunder Bay Light-house ......... 45 2 17.27 83 11 13.£3 63 10 41.05 Thunder Bay Isl 'd Observatory. 
FROM THUNDER BAY ISLAND, NORTHWARD. 
Middle Island ......................... 45 11 37.18 83 18 47.32 330 28 56.53 Thunder Bay Island ............... 
False Presque Isle ................... 45 16 23.21 83 22 15.18 330 36 6.01 Middle Island ........................ 
Presque Isle ............................ 45 21 10.37 83 28 51.45 317 15 34.78 False Presque Isle .................. 
Presque Isle Light-house .......... 45 20 33.18 83 28 19.11 
Bluffs ..................................... 45 28 36.01 83 53 24.80 293 6 16.10 Presque Isle ........................... 
Mast ..................................... 45 34 27.72 84 7 51.86 299 54 58.72 Bluffs ................................... 
ISO 52 5.83 Spectacle Reef ........................ 
142 39 6.89 0, (east end Bois Blanc Island). 
STRAITS OF MACKINAC. 
Spectacle Reef ......................... 45 46 4.26 84 7 36.85 208 23 7.69 Point St. Vital. ....................... 
173 2 14.55 Beaver Tail Point .................. 
Detour Lifht-house .................. 45 57 20.11 83 54 21.71 274 56 0.84 Point St. Vital. ....................... 
Point St. ita!. ........................ 45 56 50.21 83 59 16.34 98 37 59.43 Beaver Tail Point. .................. 
Beaver Tail Point .................... 45 51 55.93 84 9 41.59 33 46 13.10 0, (east end Bois Blanc Island). 
0, (east end Bois Blanc bland) ... 45 46 18.29 84 20 47.83 115 23 18.16 Fort Holmes .......................... 
Point Fuyards ......................... 45 55 58.97 84 22 11.92 257 11 58.71 Beaver Tail Point ................... 
65 39 2.82 Fort Holmes ......................... 
211 44 10.05 
9 27 48.07 
16 59 48.20 
28 34 4.98 
71 51 37.60 
169 31 23.90 
40 12 43.32 
117 17 7.61 
243 10 32.00 
150 23 38.60 
150 38 47.79 
137 20 1.26 
113 23 45.00 
120 5 17.00 
0 52 16.62 
322 29 52.00 
28 29 6.93 
353 0 45.10 
94 59 53.65 
278 30 30.10 
213 38 14.98 
295 12 6.50 
77 21 0.31 































































Names of stations. 
Fort Holmes .......................... . 
North End Goose Island ......... .. 
Point St. Martin .................... .. 
Northwest Point I:sle Brulee .... .. 
Rabbit's Back ....................... .. 
Point St. Ignace ..................... .. 
Cheboygan Light-house .......... .. 
Bois Blanc Light-house .......... .. 
*Astronomical Station ............ .. 
McGalpin 's Point .................. .. 
Gros Cap 
Point aux Chenes .................. .. 
St. Helena Island ................... . 
W augashance Island .............. . 
D, (on South Shore) .............. .. 
Waugashance Light-house ........ 
Table of geographical positions.-Straits of Mackinac-Continued. 
Latitude. 
0 I II 
45 51 527.81 
45 55 33.52 
45 58 9.31 
45 58 49.45 
45 55 16.88 
45 51 8.20 
45 40 9.47 
45 48 35.83 
45 50 5.90 
45 47 12.86 
45 52 56 84 
45 55 38.83 
45 52 0.71 
45 45 58.68 
45 45 33.07 
45 47 13.38 
Longitude. 
0 I II 
84 36 524 48 
84 525 25.51 
84 31 21.79 
84 37 33.77 
84 42 45.47 
84 42 2.55 
84 24 36.64 
84 24 41.11 
84 36 11.03 
84 45 48.82 
84 49 33.48 
84 54 15.02 
84 52 7.92 
85 3 35.19 
84 55 42.521 
85 4 56.33 
Azimuth. To station. 
0 I II 
30 12 56.35 Southeast End Base Line ........ . 
57 11 9.35 Northeast End Base Line ........ . 
181 45 45.00 Head of Les Cheneux ............ . 
302 2 40.10 North End Goose Island ........ .. 
278 45 28.96 Point St. Martin .................. .. 
310 41 31.49 Fort Holmes 
5265 12 56.76 Fort Holmes 
155 29 10.78 Gros Cap ............................. . 
279 5 48.69 Fort Holmes ........................ . 
129 59 11.48 Manitou Paymon ................. .. 
1529 31 10.23 Point aux Chenes .................. . 
62 31 30.523 V, (St. Helena Island) ........... . 
67 49 41.33 Hat Island ........................... . 
157 52 22.33 Point aux Chenes ................. .. 
5234 31 6.31 Gros Cap ............................. . 
5274 252 45.41 D ....................................... . 
185 44 12. 78 Point aux Chenes ................. .. 
102 58 54.37 Hat Island .......................... .. 
158 53 8.62 Manitou Paymon ................. .. 
241 52 29.59 Gros Cap ............................ .. 
221 29 38.68 Po~nt aux Chenes ................. .. 
284 26 53.22 D ....................................... .. 
*This station was on Round Island, Straits of Mackinac. 
Back azimuth. I Distance in I Dist. in 
yards. miles. 
0 I II 
210 9 17.72 
237 4 24.62 
1 45 52.65 
122 7 5.15 
98 50 6.42 
130 46 5.35 
85 16 59.35 
335 26 29.64 
99 15 15.00 
309 48 18.29 
309 27 48.03 
242 29 39.37 
247 33 04.60 
337 50 51.03 
54 41 10.00 
94 28 24.00 
5 45 15.33 
282 43 21.62 
238 46 40.89 
62 3 31.59 
41 37 18.80 



























































NORTHERN END OF LAKE MICHIGAN. 
Manitou Paymon ..................... 46 1 46.71 85 4 42.17 14 37 30.00 White Shoal. 
102 48 45.83 Biddle Point .......................... 282 36 13.01 25,196.90 14.316 
Cross Village ............ ; .............. 45 37 57.59 85 3 36.43 33 12 49.78 R ed Flag .............................. 213 10 54.66 6,969.86 3.960 
Simn1on 's Reef ........................ 45 54 59.87 85 11 45.57 142 50 48.82 Biddle Point .......................... 322 43 21 '.26 24,208.77 13.755 
33 22 8.13 Hat Island ............................ 213 18 5.48 14,510.00 8.244 
Gray's Reef ............................ 45 47 30.32 85 12 56.51 ..................... Hat Island ............................ 295 49 4.70 7,008.38 3.982 
Manitou Paymon ................... 21 59 43.78 31,173.00 17.712 
Isle aux Galets Light-house ....... 45 40 33.76 85 9 46.11 334 58 41.64 Red Flag: .............................. 155 1 17.72 12,252.70 6.962 
300 21 19.64 Cross V1llage ......................... 120 25 50.78 
White Shoal. .......................... 45 50 10.46 85 8 59.35 241 54 49.46 Point aux Chenes ................... 62 5 24.33 23,616.28 13.418 
296 22 14.83 D ......................................... 116 31 46.28 21,025.20 11.946 
Hat Island .............................. 45 49 0.80 85 17 23.64 214 40 41.73 Manitou Paymon ................... 34 49 48.78 31,473.60 17.883 w. 318 26 9.50 Cross Village ......................... 138 36 8.43 29 ,887.40 16.982 t_::j 
Hog Island Reef ...................... 45 43 31.85 85 20 14.29 0 
Southwest Side Garden Island ... 45 47 23.22 85 26 41.69 286 49 10.10 Southeast Corner Hog Island . 106 51 45.21 5,341.40 3.035 ~ t_::j 343 0 48.10 Triangle Island ...................... 163 .1 12.47 2,750.65 1.563 l-3 
Triangle Island ........................ 45 46 5.30 85 26 7.68 255 52 25.47 Southeast Corner Hog Island ... 75 54 36.19 4,443.80 2.525 > 
Biddle Point. ........................... 46 4 30.88 85 22 7.79 21 26 39.62 Garden Island ........................ 201 20 31.25 33,089.33 18.801 ~ 
60 50 55.71 Point Patterson ..................... 240 39 0.49 26,793.94 15.224 1-<j 
347 56 26.26 Hat Island ............................ 167 59 50.48 32,107.07 18.243 0 
Mille Coquins ......... ................ 46 5 6.15 25 26 20.40 281 25 7.69 Biddle Point. ......................... 101 22 5.72 6,053.76 3.440 ~ 
Northwest Point Hof Island ..... 45 48 46.81 85 22 8.74 66 22 56.79 Southwest Side Garden Island. 246 19 41.10 7,036.05 4.000 ~ South Cape Garden sland ........ 45 46 31.03 R5 29 16.05 244 11 43.49 Southwest Sid e Garden Island. 64 13 34.13 4,049.85 2.301 > Northeast Corner Big Beaver 
85 29 38.00 191 5 21.76 South Cape ofGarden Island ... ~ Island ................................. 45 45 12.67 11 5 37.49 2, 696.05 1.532 
Garden Island ......................... 45 49 18.34 85 29 40.28 271 43 39.46 Hat Island ............................ 91 53 0.77 18,814.84 10.690 
West Cape Garden Island ......... 45 47 59.74 85 31 27.03 335 26 41.68 N. E. Corner Big Beaverlsland. 155 27 59.82 6,200.70 3.523 
Mount Pisgah ......................... 45 44 17.15 85 32 49.93 154 41 13.33 Whisky Island ...................... 334 39 5.50 9, 850.06 5.600 
N orthw:est Corner Big Beaver 
278 25 47.09 Island ............................... 45 45 36.29 85 33 25.02 N. E. Corner Big Beaver Island. 98 28 29.76 5,525.10 3.139 
250 32 9.00 South Cape Garden Island ....... 72 35 7.43 6,167.20 3.504 
19 0 58.09 West Side Big Beaver Island ... 199 0 9.72 10,053.20 5. 712 
45 49 59.67 85 34 47.52 300 32 0.78 West Cape Garden Island ....... 130 34 24.76 6,229.40 3.540 
46 2 47.67 85 34 9.16 33 44 46.57 Point Patterson· ...................... 213 41 30.46 11 ,550 .52 6.563 
258 18 46.27 Biddle Point .......................... 78 27 25.72 17,309.70 9.835 
Whisky Island ........................ ! 45 48 40.84 85 35 48.32 34 15 4.50 High,Island ........................... 214 11 44.20 11,744.30 6.673 
Point Patterson ........................ 45 58 3.11 85 39 41.71 74 6 47.26 Scott's Point ......................... 254 4 59.94 3,654.85 2.077 C)!) 301 9 29.90 Hat Island ............................ 121 24 47.59 35,257.54 20.033 ~ 327 18 30.62 Garden Island .. , ..... ,, ..... , .... , ... 147 24 16.32 21,040.54 11.955 ~ 
Table of geographical po8ition8.-Nortlwrn end of Lake Michigan-Continued. 
Names of stations. 
High Island .......................... .. 
Front Island ......................... .. 
Scott's Point ......................... .. 
Gull Island Reef.. .................. .. 
Gull Island 
Hughes ................................ .. 
Seal Choix ............................ 1 
Latitude. 
0 I II 
45 43 53.22 
45 46 19.63 
45 57 33.48 
45 38 8.12 
45 42 8.08 
45 57 50.33 
45 55 13.49 
Longitude. 
0 I II 
85 40 27.89 
85 40 38.32 
85 41 10.98 
85 47 48.88 
85 49 26.69 
85 49 54.65 
85 54 6.95 
Azimuth. 
0 I II 
154 44 7.69 
74 29 6.32 
337 5 26.19 
139 59 34.56 
177 54 5.94 
311 49 21.30 
235 7 32.62 
75 34 47.36 
221 48 15.68 
164 3 38.67 
297 13 45.72 
272 35 29.78 
345 57 43.36 
To station. 
Hughes ............................... . 
Gull Island .......................... .. 
West Coast Beaver Island ...... . 
Seal Choix .......................... .. 
Scott's Point ........................ .. 
vVest Side Big Beaver Island .. .. 
Whisky Island 
Seal Choix ........................... . 
High Island ......................... .. 
Sun Island .................. : ........ . 
West Coast Beaver Island ..... .. 
Scott's Point ........................ .. 
Gull I:i!land ................ : .......... . 
Back azimuth. 
Q I II 
334 37 21.05 
254 29 6.32 
157 8 11.58 
319 49 47.11 
357 53 34.98 
131 51 0.56 
55 11 0.50 
255 25 29.76 
41 53 31.20 
334 2 28.70 
117 22 56.44 
92 41 46.23 
166 1 4.36 
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.APPENDIX No. 2. 
OFFICE SURVEY N. AND N. w. LAKES, 
Detroit, Michigan, April 24, 1860. 
SrR: I have the honor of reporting that the meteorological observa-
tions you placed in my hands have been reduced. Guyot's tables have 
been used in making these reductions. The elements determined 
were the total pressure, or the barometer readings reduced to the tem-
perature of 32° Fahrenheit, the gaseous pressure; or the total pressure 
minus the elasticity, the mean daily temperature; elasticity, and 
humidity of the atmosphere; the resultant velocity of the wind in 
miles per hour; the resultant direction of the same; and the amount 
of cloudiness, rain, and snow. 
According to your instructions, I drew up a sheet headed with the 
name of the place of observation, its latitude, longitude, and height 
above the lake on whose shores the place is situated. This sheet con-
tains columns for the date, and each of the elements referred to above. 
In the column of remarks, I have placed the greatest and least mean 
daily pressure, temperature, elasticity, and humidity, as well as their 
monthly range. I have also given in this column the time of highest 
and lowest wind, and the number of days of rain and snow. The 
monthly means were obtained and placed in their appropriate columns. 
I made out yearly sheets for Thunder Bay Island and Ottawa Point, 
Michigan, these being the only places at which there were enough 
observations. 
All the reductions are very simple except those of the wind. By 
your direction, these were treated as follows: The daily observations 
of the direction and estimated fcrce, being four in number at equal 
intervals of three hours, were considered as independent forces, acting 
at the same time, and their resultant intensity and direction computed 
by the ordinary formula of the parallelogram of forces. As these 
forces were not acting simultaneously, but in succession on the body 
of the atmosphere, their resultant required a consequent reduction-
that is to say, assuming them to have acted for three hours together 
in the manner they were observed to have acted for twelve hours 
separately, the resultant obtained on the first supposition should be 
divided by four to obtain the resultant that would produce the same 
effect in. twelve hours. 
The quantities in the subjoined tables marked daily resultants were 
obtained by the above method. 
In getting the resultant velocity and direction for the month, a 
tmehod somewhat different was employed. 
All the daily resultants between NW. and NE. were regarded 
as N. ; those between NE. and SE. as E. ; those between SE. 
and SW. as S. ; and those between SW. and NW. as W. The 
daily resultants being thus classified, the sum of the intensities of 
all those from the north was taken and divided by the number of 
resultants from that direction. The same was done with those from 
the east, south, and west; thus giving weight to each direction in 
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proportion to the number of daily resultants from that direction. If 
the resultant was from either of the points, NvV., NE., SW., or 
SE., it was resolved into its components, and each treated as a daily 
resultant. The difference between the sums of the intensities of the 
northern and southern daily resultants being taken, and also the dif-
ference between the eastern and western resultants, two quantities are 
obtained with the preponderating intensities and directions, which are-
regarded as components of the final or monthly resultant. 
One hundred and forty monthly sheets were filled, and yearly sheets 
for each place were carried as far forward as the reductions were com-
pleted-that is to January 1, 1860. 
My thanks are due Lieutenant R. F. Beckham, topographical en-
gineers, and Assistants James Carr and E. P. Austin, for valuable aid 
in the work upon which I have just reported. 
Very respectfully, sir, your obedient servant, 
WM. PROCTOR SMITH, 
Lieutenant Topographical Engineers. 
Capt. GEORGE G. MEADE, Top'l Eng's, 







APPENDIX No. 2.-TABLE A. 
ANNUAL REPORT SURVEY NORTHERN AND NORTHWESTERN LAKES, 1860. 
Table shotctng the dctily mean of the ba1·ometer, dry and wet bulb the?·momete1's, as deduced from observations made at Thunde?' Bay Island, in Februa1·y, 1860, 
hotw·ly, bi-hourly, and four times pe1· day. 
BARO!>IETER. DRY BULB, WET BULB, 
I Hourly mean.! Bi-hourly I M"n J., •. , niff. L. s. wlth 24-bour 12-hour 6, 9,3, Diff. with 24-hour 12-hour 6,9,3, I Diff. With Date. mean. observatiOns mean. mean. and6- mean. mean. and 6-
at 6, 9, 3, and hour hour 
6 o'clock. Hourly Bi-hourly mean. 24-hour 12-hour mean. 24-hour 12-hour 





February 1, 1860 .••..•.•.•. 29.650 29.649 29.648 -.002 --.001 6~3 6~6 6~6 + 0.3 0.0 5~7 5~6 0 -0.2 -0.1 5.5 
February 6, 1860 ........... 29.044 29.049 29.0()0 + .016 + .011 26.7 26.6 25.4 -1.3 -1.2 25.8 25.7 24.5 -1.3 -1.2 
February ll, 1860 ........... .............. 29.239 29.178 ........... -.061 16.4 17.0 . ........ +0.6 . ....... 15.7 16.0 + 0.3 
February 12, 11:>60 ........... 29.375 29.372 29.391 + .016 + .019 18.7 19.2 18.7 0.0 -0.5 17.6 18.2 17.6 0.0 -0.6 
February 15, 1860 ........... .............. 29.094 29.056 .......... -.038 . ....... 16.5 20.4 . ....... + 3.9 . ....... 15.6 19.4 . ........ + 3.8 
February 17, 1860 ........... 
""'"28:947' 29.235 29.200 .......... + .051 6 .2 4.9 -1.3 ········ 5.6 4.3 ........ -1.3 February IS, 1860 ........... 28.950 28.9:.!2 -.O:J5 -.028 12.8 12.6 12.9 + 0.1 + 0.3 12.6 12.5 13.1 + 0.5 + 0.6 
February 21, [860 .....•..... .............. 29.278 29.277 
·········· 
-.001 33.6 33.5 ......... -0.1 3'2.3 31.9 ........ -0.4 
February 24, 1860 •....•..... 29.374 29.370 29.367 -.007 -.003 12.0 12.0 12.3 + 0.3 +0.3 10.9 11.0 11.3 + L2 + 0.3 
February 29, 1860 •.......... 
·············· 
29.460 29.478 .......... + .018 ........ 34.2 34.2 . ........ 0.0 ........ 34.0 34.0 ........ 0.0 
------------
---------------
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APPENDIX No. 2. 
ANNUAL REPORT OF SURVEY NORTHERN AND NORTHWESTERN LAKES 
FOR 1860. 
Table B.-J,Ieteorological Ob8ervations-Lake Superior. 
Approximate of height of lake above the sea, 600 feet. 
LOCATION OF STATIONS. 
Superior City, Wisconsin.-Lat. 46° 46' 30'' N., long. 92° 3' 28" W. 
Height above the lake, 40 feet. 
Observer-George R. Stuntz) Esq. 
Ontonagon, Michigan.-Lat. 46° 52' 30'' N., long. 89° 30' BO" W. 
Height above the lake, 10 feet. 
Observer-H. Selby, Esq. 
Marquette, l\1ichigan.-Lat. 46° 32' 40" N., long. 87° 33' 30'' W. 
Height above the lake, 34 feet. 


































GENERAL METEOROLOGICAL ABSTRACT.-SUPERIOR CITY, vVrscoNSIN, AUGUST, 1859. 
PRESSURE. TEMPERATURE· VAPOR. WIND. Amount of I Am't of rain 
Elasticity. I Humidity. cloudiness. or melted Total. Gas<'ous. Dry. Wet.. llcsul't velocity in Rcsul't direction. snow. 
miles per hour. 
0 0 
29.212 28.775 65.50 59.75 .437 .696 0.60 S. 360 Vl. 0.00 
29.211 28.698 65.25 62.00 .513 .824 1.80 S. 150 E. 0.00 
29.239 28.814 68.75 60.75 .425 .605 0.40 S. 2~0 W. 0.00 
29.256 28.7% 65.50 60.50 . 460 .733 1.fi0 N. 750 E . 0.00 
28.354 28.920 67.50 60.50 .434 .644 1. 80 s. 0.00 
29.281 28.699 72.25 66.75 .582 . 736 1.80 S. 300 E. 0.00 
29.188 28.735 60.75 58.00 .453 .866 1.20 E. 4.50 
29.130 28.596 65.00 62.75 .534 .851 0.80 E. 7.75 
29.142 28.661 61.00 59.25 .481 .896 2.20 N. no E. 7.50 
29.195 28.623 73.00 66.75 .572 . 705 1.60 s. 330 w. 3.50 
29.304 28.858 60.75 58.00 . 446 .840 1.80 N. 750 E . 2.50 
29.222 28.783 57.50 55.75 .439 .892 3.80 N. 750 E. 6.75 
29.244 28.728 70.00 64.00 . .516 . 704 1.80 s. 750 w. 0.00 
29.347 28.890 61.50 58.25 .457 .866 0.80 N 450 E. 0.00 
29.402 28.917 64.25 60.75 .485 .807 1.80 N. 600 E. 0.00 
29.389 28.796 67.50 65.25 .593 .881 0.60 E. 3.00 
29.457 29.023 62.75 58.50 .434 .762 2.40 N. 140 E. 10.00 
29.424 28.892 67.50 63.50 .532 .791 1.20 s. now. 0.00 
29.345 28.784 69.75 65.00 .561 . 784 3.20 s. 450 w . 0.00 
29.285 28.801 68.00 62.25 .484 . 707 1.40 s . 5.00 
29.136 28.657 61.75 59.50 . 479 .870 O.GO E . 10.00 0.~2 
29.027 28.571 61.72 58.75 . 456 .827 l.GO N. 110 E . 9.50 
29.183 28.642 65.00 62.75 .541 . 877 1.60 N. 70E . 6.50 
29.245 28.789 62.25 59.00 . 456 .815 2.00 w . 2.50 
29.224 28.790 64.50 59.25 .434 .716 1.80 s. 3oo vv. 0.00 0.14 
29.267 28.867 60.25 56.25 .400 .766 1.60 N. 850 E. 0.00 
29.493 29.140 55.75 52.50 .353 .792 5.6~ N . 5GO E. 3 .25 
29.607 29.318 51.50 48.00 . 289 .758 2.00 N. G/O E . 0.00 
29.508 29.150 58.50 54.00 .358 .729 1.60 S. uo W. 5.00 
29.352 28.984 61.00 55.50 .368 .686 3.00 ·w. 0.00 
29.346 29.003 58.50 53.50 .343 . .700 1.80 w. 0.00 


















ABSTRAOT-Continued.-SUPERIOR CITY, WISCONSIN, SEPTEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOi· WIND. 
DATE. 
I I 
Elasticity., Humidity. Total. Gaseous. Dry. Wet. Resul't velocity inl Resul't direction. 
miles per hour. 
0 0 
1 29.362 29.121 51.75 46.25 .241 .628 10.40 N. 750W. 
2 29.081 28.805 47.25 45.25 .276 .848 1.20 S. 780 E. 
3 29.287 29.025 49.25 45.75 .262 . 747 2.60 N. 620W . 
4 29.598 29.359 47.75 44.00 .239 .721 0.80 w. 
5 29.689 29.358 53.25 50.50 .331 .814 1.00 S. 450 E. 
6 29.681 29.399 53.50 48.75 .282 .686 1.00 N. 220 E. 
7 29.556 29.288 48.75 45.75 .268 .780 1.00 N. 220 E. 
8 29.354 28.988 55.25 52.75 .366 .838 1.40 N. 380 E. 
9 29.153 28.757 57.25 54.75 .396 .843 1.00 N. 220 E. 
10 29.133 28.635 61.50 60.00 .498 .912 2.00 E. 
11 29.306 28.912 58.50 55.25 .394 .803 1.60 S. 560 \V. 
12 28.960 28.647 63.00 54.50 .313 . 544 8.80 s. 780 w . 
13 29.266 29.036 56.50 48.25 .230 .502 7.20 S. 840W. 
14 29.463 29.238 46.25 42.00 .225 .744 2.40 N. 560 E. 
15 29.427 29.156 49.00 46.00 .271 . 781 1.40 N. 330 E . 
16 29.21,2 28.894 55.00 52.75 .368 . 854 0.80 N. 450 E . 
17 29.179 28.815 53.25 51.75 .364 .899 1.40 N. 560 E. 
18 29.048 28.703 50.75 49.75 .345 .928 0.80 N. 
19 29.421 29.165 48.75 45.25 .256 .744 2.00 N.no E. 
20 29.539 29.303 43.50 41.50 .236 .834 1.20 E. 
21 29.370 29.105 45.75 44.00 .265 . 862 1.60 N. 450 E . 
22 29.314 28.999 50.00 48.25 .315 .874 1.80 N. 600 E. 
23 29.392 29.077 51.50 49.00 .315 . 826 1.00 S. 450 E . 
24 29.331 29.013 50.75 48.75 .318 . 858 1.60 N. 450 E . 
25 29.201 28.796 58.75 55.75 .405 .818 0.80 s. 
26 29.192 28.796 57.:25 54.75 .396 . 844 0.80 S. 670 E . 
27 29.371 28.982 53.00 52.50 .389 .965 1.40 N. 560 E. 
28 29.335 28.955 55.25 53.25 .380 .870 1.80 N. 220 E. 
29 29.190 28.761 58.00 56.25 .429 .891 0.60 w. 
30 28.968 28.703 57.75 50.40 .265 . 545 3.00 s. 420W . 





























































ABSTRACT-Continued.-SuPERIOR CITY, WISCONSIN, OcTOBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. Amount of 
DATE. 
I 
Elasticity., Hum idi ty. Resul't velocity in i 
cloudiness. 
Total. Gaseous. Dry. W et. Res ul't direction. 
miles per !lour. 
0 0 
1 29.205 29.015 54.75 45.75 .189 .442 3.7 S. 560W. 0.00 
2 29.32!} 29.096 55.25 47.75 .233 .534 1.4 S. 150 W. 0.00 
3 29.309 28.995 66.75 56.25 .314 .479 2.3 s. 720 w. 0.00 
4 29.250 28.875 54.00 52.50 .375 . 900 2.8 N. GOO E . 0.00 
5 29.402 29.200 43.50 40.00 .202 .713 1.7 s. 880 w. 0.00 
6 29.429 29.239 42.25 38.75 .190 . 704 1.5 S. 450 E . 0.00 
7 29.362 29.158 40.75 38.50 .204 .802 2.8 N. 300 E. 5.00 
8 29.602 29.430 41.50 37.50 .172 .657 0.3 N. 0.00 
9 29.298 29.091 41.00 38.75 .207 . 803 0.5 N. 450 E . 0.00 
10 29.419 2!).228 44.75 40.25 .]91 . 643 1.6 s. 570 w . 0.00 
11 29.607 29.441 38.75 35.50 .166 .701 0.0 ........................... 0.00 
12 29.136 28.854 49.50 46.75 .282 . 802 0.7 s . 7.50 
13 29.048 28.801 53.25 47.25 .247 . 608 2.0 N. 800 W . 6.75 
14 29.374 29.194 43.00 38.75 .180 . 649 2.2 w . 5.00 
15 29.342 29.170 36.25 34.25 .172 . 803 3.0 N. 320 E . 7.50 
16 28.798 28.412 57.50 54.50 .386 .814 2.0 S. 450 E. 10.00 
17 29.078 28.935 39.25 34.75 .143 . 593 3.7 N. 670W . 7.00 
18 29.453 29.299 34.50 32.25 .154 . 770 2.8 N. 380W . 7.00 
19 29.344 29.167 33.50 32.75 .177 . 921 8.0 N. 450 E . 3.75 
20 29.649 29.517 31.00 28.75 .132 .762 2.0 s. 7.00 
21 29.246 29.069 36.25 34.50 .177 . 828 2.3 S. 540 E . 10.00 
22 29.225 29.033 37:5o 36.00 .192 .856 1.5 s. 320 w. 10.00 
23 29.452 29.261 38.00 36.25 .191 . 834 1.7 N. 850W . 8 .25 
24 29.396 29.205 39.25 37.00 .191 . 794 3.9 N. 500 E . 1.25 
25 29.232 29.081 35.50 32.75 .151 . 736 ~;L 8 N. 300 E. 8.00 
26 29.103 28.911 36.75 35.50 .192 . 878 3.5 N . 8.75 
27 · 29.523 29.391 30.25 28.25 .132 . 784 4.4 N. 270W . 9.25 
28 29.551 29.407 32.75 
I 
30.50 .144 .774 8.0 N. 450 W. 7.75 
29 29.720 29.571 32.75 30.75 .149 .79!} 2.6 N. 460 W. 9.50 
30 29.709 29.560 32.00 30.25 .149 .820 1.8 N. 810 W. 8.75 
31 29.431 29.316 29.75 27.00 .l15 . 700 2.5 ~. 450 w . 5.00 
--------29.1sg-~--4~as~-3imJ-. -~mJ-:739j-l.so-,-N. 30 W ~-~--4.M Means ..... 29.356 


























ABSTRACT-Continued.-SuPERIOR CITY, WrscoNSIN, NovEMBER, 1859. 
I TE!IIPER.\TURE- VAPOR. WIND- I Amount of 
DATE. 
PRESSCRE. 




















































































































































































































































s. 830 w. 
S. 750 >N. 
N. 670 E. 
N. !flO E. 
S. 830 W. 
S. 790 E. 
S. 450 E. 
>N. 
s. 450 w. 
N. 450 E. 
N. 770 E. 
N. 630 ""'vV. 
s. 750 w. 
S. go E. 
s. 180 w. 
S. 810 E. 
s. 830 w 
N. 540 vV. 
E. 
S. 700 E. 
S. 810 E. 
N. 480 W. 
s. 450 w. 
S. 450 E. 
.............. 
s. 110 vv. 
s. 450 w. 
N. 670W. 









































Means ..... ! 29.307 I 29.173 I 29.62 I 27.57 .134 I 















ABSTRACT--Continued.-SUPERIOR CITY, WISCONSIN, DECEMBER, 1859. 
PRESSURE. TE~IPERATURE. I VAPOR. I WIND. I I f . Amount of Am't o ram 
DATE. . . . . cloudiness. or melted 
Total. Gaseous. Dry. Wet. Elasttclty. I Ilunudtty. lnesul't \'elocity in' Rcsul't direction. snow. 
miles per hour. 
0 0 
1 29.693 ..................... .................. .................. ............... ............... 2.00 w. 0.00 
2 29.688 ..................... .................. .................. ............... ............... 2.40 s. 560 w. 0.00 
3 29 . 7 50 .. .. . .. .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 1 . 00 S. so E. 8. 7 5 
4 29.337 29.255 17.75 16.75 .082 .838 2.00 S. 450 E. 8.75 
5 29.228 29.164 11.00 10.75 .064 .949 4.00 S. 750 W. 10.00 I 0.10 
6 29 .. 427 ..................... .................. .................. ............... ............... 6.40 w. 0.00 
~ ~~:~~~ ::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::: :::::::.::::::: i:g~ ~: ig~ ~: ~:gg 0.08 ~ 
9 29.586 29.480 23.50 22.50 .lOG .866 3.00 W. 2.50 @ 
10 29.371 29.289 19.75 18.25 .082 .774 1.60 s. 610 w. 2.00 t::j 
11 29.305 29.202 25.50 23.50 .103 .750 3.80 N.700W. 5.00 1-3 
12 29.519 29.481 - 3.00 - 3.00 .038 1.000 2.6U. s. 670 w. 7.00 > 
13 29.636 29.599 -- 3.50 - 3.50 .037 1.000 2.6~ w. 0.75 ~ 
14 29.459 29.430 - 2.00 - 2. 75 .029 .802 1.20 S. 1i)O E. 0.00 ~ 
15 29.134 29.064 16.00 14.75 .070 .777 0.40 S.220vV. 8.50 0 
16 29.243 29.140 23.00 21.75 .103 .831 1.80 S. 670 W. 10.00 t-=j 
17 29.295 29.170 26.25 25.25 .125 .877 4.00 N. 560 W. 10.00 :a 
18 29.3G7 29 .271 20.00 19.25 .096 .888 27.00 N. 330 vV. 10.00 p.. 
19 29.422 29.359 9.75 9.50 .0()3 .947 11.20 N. 360 W. 5.00 0.20 ~ 
20 29.327 29.284 0.00 0.00 .043 1.000 2.80 S.540W. 7.50 
21 29.'1:36 29.398 0.25 - 0.25 .038 .8-!8 2.60 w. 6.50 
22 28.992 28.964 - 7.25 - 7.50 .0~8 .907 3.t30 s. 300 w. 5.00 
23 29.383 29 .349 - 3.25 - 3.so .034 .916 3.60 -vv. o.oo 
24 29.225 29.187 0.75 0.25 .038 .851 1.8(} s. 10.00 
25 29.869 29.809 16.25 14.25 .060 .662 1.60 S. 270W. 6.25 
26 29.469 29.420 1.oo 6.25 .049 .740 3.oo -vv. 6.25 
27 29.714 29.657 8.50 8.00 .0.>7 .890 2.80 S. go E. 9.50 
28 29.542 29.459 18.00 17.00 .083 .840 2.00 E. 7.50 
29 29.091 29.003 16.50 16.25 .088 .958 3.40 s. 330 -vv. 10.00 
30 29.366 ..................... .................. .................. .... .......... ............... 12.00 w. 1.25 
31 29.618 ..................... .................. .................. ............... .............. 2.60 "\V. 0.00 
Means........ 29.621 29.323 10.47 9.73 I .066 I .919 -7.30-~~~- 5.30 j 0.38 ~ 
ABSTRACT-Continued.-ONTONAGON, LAKE SuPERIOR, AUGUST, 1859. 
PRES SUR£, TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resui't velocity in! Rcsul't direction. 
miles per hour. 
0 0 w. 1 29.252 28.829 69.50 61.00 . . 423 .587 3.00 
2 29.242 28.773 68.50 62.00 .469 .674 4.00 w. 
3 29.280 28.827 71.00 62.50 .453 .596 1.80 s. 670 w. 
4 ::39.277 28.846 66.50 60.00 .431 .663 1.40 N. 450W. 
5 29.342 28.957 70.00 60.00 .385 .525 12.00 w. 
6 29.244 28.764 74.00 64.50 .480 .572 18.50 w. 
7 29.224 28.658 75.50 67.50 .566 .641 11.00 E. 
8 29.157 28.507 72.00 68.50 .650 .828 1.00 E. 
9 29.176 28:486 80.50 72.50 .690 .663 4.80 S. 220W. 
10 29.221 28.550 76.00 70.50 .671 .749 12.00 w. 
11 29.324 28.832 68.00 62.50 .492 .719 12.00 N. 450 W. 
12 29.216 28.667 75.50 67.00 .549 .621 8.00 N. 450 E. 
13 29.265 28.730 72.50 65.50 .535 .670 4.00 w. 
14 29.377 28.849 72.50 64.00 .483 .605 4.00 N. 450 E. 
15 29.412 28.761 70.50 68.00 .651 .873 0.0~ 0 
16 29.427 28.776 79.00 71.00 .651 .657 0.00 0 
17 29.465 28.926 67.00 63.50 .539 .815 3.40 s. 560 w. 
18 29.441 28.849 69.50 66.00 .592 .822 4.00 w. 
19 29.321 28.859 74.00 64.00 .462 .551 1.00 N. 
20 29.315 28.650 69.50 68.00 .665 .922 2.00 s. 450 w. 
21 29.215 28.840 78.00 63.00 .375 .392 2.80 s. 330 w. 
22 29.040 28.620 68.50 60.50 .420 .604 0.00 0 
23 29.142 28.679 59.50 58.00 .463 .909 12.00 N. 
24 29.155 28.772 61.00 56.00 .383 .713 12.00 N. 
25 29.244 28.797 66.50 60.50 .447 .687 2.20 S. 670 Vf. 
26 29.333 28.926 62.50 57.50 .407 .720 8.00 N. 
27 29.520 29.225 58.00 51.50 .295 .613 14.60 N. 300 E. 
28 29.680 29.365 57.50 52.00 .315 .666 -3.00 N. 450 E. 
29 29.523 29.348 53.50 44.50 . 175 .428 1.80 s. 220 w . 
30 29.350 28.936 61.50 57.00 .414 .745 27.00 S. 750 W· 
31 29.363 29.019 58.50 53.50 .344 .700 18.50 N. 






























































ABSTRACT-Continued.-ONTONAGON, LAKE 8uPERIOR, SEPTEMBER, 1859. 
- ----
PRESSURE. TE~tPERATURE. VAPOR. WIND. 
DATE. Gaseous. Dry. I \Vet. Elasticity. I Humidity. Total. Resul't velocity inl Hcsul't direction. miles per hour. 
. 52~00 0 1 29.347 29.103 46.50 .244 .630 15.9 N. 450 E. 
2 29.170 28.944 46.00 42.50 .226 .729 3.3 s. 
3 29.344 29.086 50.00 46.00 .258 .716 12.8 N. 670 W. 
4 29.615 29.314 55.50 50.50 .301 .684 3.3 N. 450W. 
5 29.708 29.443 48.50 45.50 .265 .779 0.7 w. 
6 29.71.5 29.420 57.00 51.00 .295 .634 1.3 s. 
7 29.633 29.280 65.50 57.00 .353 .561 0.5 S. 670 E. 
8 29.470 29.020 67.50 64.00 .450 .669 1.3 s. 
9 29.197 28.651 69.00 64.50 .546 .771 2.6 s. 
10 29.135 28.596 67.00 63.50 .539 .816 0.9 s. 450 w. 
11 29.267 28.880 58.50 55.00 .387 .788 0.7 w. 
12 28.821 28.444 62.50 56.50 .377 .668 0.7 w. 
13 29.207 28.963 52.00 46.50 .244 .630 12.8 N. 670W. 
14 29.611 29.437 46.50 40.50 .174 .548 1.3 N. 450W. 
15 29.629 2!).365 51.50 47.00 .264 . 689 2.6 s . 
16 29.358 29.062 51.00 48.00 .296 . 790 0.7 s . 
17 29.264 28.875 60.50 56.00 . 389 .739 0.7 N . 
18 29.042 28.608 61.00 57.50 .434 .824 0.0 
······-···················· 19 29.465 29.233 46.50 43.00 .232 .732 15.9 N. 450 E. 
20 29.529 29.271 49.00 45.50 .258 .746 1.3 N. 450 E. 
21 29.435 29.100 54.00 51.00 .335 .802 0.5 N. 230W. 
2~ 29.340 ..................... 
·················· ·················· 
............... ............... 0.9 s. 450W. 
23 2.9.306 28.920 57.50 54.50 .386 ·814 2.0 s. 
24 29.524 29.100 63.50 58.50 .424 .725 2.0 s. 
25 29.337 28.815 64.50 62.00 .522 .862 2.8 s. 450 w. 
26 29.237 28.828 59.00 56.00 .409 . 819 2.0 s . 
27 2~.222 28.859 56.00 53.00 . 363 .809 2.0 s . 
28 29.334 28.770 69.00 65.00 .564 . 796 1.4 S. 810 E. 
29 29.343 28.932 68.00 60.00 .411 .601 3.3 w. 
30 29.065 28.697 61.00 55.50 . 368 .686 2.0 w . 
Means ......... 29.356 I 29.001 I 57.57 I 53.07 I_ --~5_:_~~-- 2.80 N. 380 E. 

































I 5.50 I 


























ABSTRAOT-Continued.-ONTONAGON, LAKE SuPERIOR, OcTOBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
D.A.TE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Res~l't velocity in Resul't direction. snow. 
miles per hour. 


















































































































































































































s. 330 w. 
N. 560W. 
s. 450 w. 
N . 220 E . 
w. 
N. 300 E. 
N. 450 E. 
N. 
S. 600 W. 
S. GOO W. 
N. 220 E. 
N. GOO W. 
s. 450 w. 
N.'450 W. 
N. 330W. 
s. 450 w. 




N. no E. 
s. 560 w . 
N. G70W . 
N. 450 W. 
,v . 
s. 600 w . 




















































ABSTRAOT-Continued.-ONTONAGON, LAKE SUPERIOR, NoVEMBER, 1859. 
Pl~ESSURE, TEMPERATURE. VAPOR. WIND. Am't of rain Amount of 
DATE. 
I 
Dry. Wet. Elasticity. Hum idity. cloudiness. or melted Total. Gaseous. Resu l't velocity in Resul't direction. snow. 
mil es pel' hour. 
0 0 
1 29.380 29.218 33.50 32.00 .162 .841 6.40 N. 560W. 6.00 2 29.627 29.456 33.50 32.50 .171 .894 1.80 N. 670 W. 6.50 
3 29.407 29.261 37.00 33.50 .146 .665 2.80 s. 780 w. 8 .50 4 29.123 28.928 36.50 35.50 .195 .901 14.60 s. 700 w. 9.00 5 29.891 .................... .................. .................. ............... 
··············· 
2.00 N. 4.00 0.02 6 29.728 29.555 35.00 33.50 .173 .847 4.00 S. 450 W. 9.00 
7 29.240 29.004 43.50 41.50 .236 . 834 8.00 s. 450 w . 8.50 
8 29.207 28.892 49.50 48.00 .315 . 890 
' 
18.50 s. 450 w . 7.50 
9 29.574 29.436 32.50 30.00 .138 . 748 3.00 W . 5.50 
10 29.452 ..................... .................. 
·················· 
..... .. ......... 
··············· 
3.00 N. 9.50 





............... ............... 11.20 N. 810 W. 9.50 1.08 
13 29.178 ..................... .................. . ................. ..... ......... ............... 9.60 N. 220W. 6.50 
14 ~.362 ..................... .................. .................. ............... 
··············· 







3.00 s. 450 w. 9.50 0.2G 
16 28.979 28.789 38.50 36.50 .190 .813 2.00 s. 450 w. 8.50 
17 29.272 29.085 35.50 34.50 .187 . 899 6.40 N. 620W . 9.00 0.14 18 29.539 29.376 32.00 31.00 .162 .896 2.00 iN. 10.00 
19 29.575 29.423 30.50 2!).50 .152 . 891 8.00 w . 9.50 20 29.632 29.476 28.50 28.50 .156 ] .000 2.80 N. 330 E. 4.00 21 29.400 29.264 29.50 28.00 .136 .834 3.00 w. 8.00 22 29.348 29.183 32.50 31.50 .165 .898 4.00 N. 450 E. 8.50 23 29.906 29.748 31.50 30.50 .158 .894 4.00 \V. 6.00 24 29.786 29.618 33.00 32.00 . 168 .893 2.80 s. 670 w . 8 .50 25 29.728 29.524 35.00 35.00 .204 1.000 2.00 S. t150 \V. 5.00 26 29.177 29.045 24.50 24.50 .132 1.000 35.00 N. 450 W. 4.50 27 29.257 29.175 21.50 19.50 .082 .716 8.00 S. 450 \V. 8.00 28 29.388 29.262 23.50 23.50 .126 1.000 10.40 N. 220 W. 8.00 29 29.041 28.881 33.00 13.50 .160 .851 18.50 s. 450 w. 3.00 ao 29.326 29.149 31.50 31.50 .177 1.000 8.00 N. 6.00 
Means ... -29 .407_1_29 .242-~-~ooJ--3-1.83j--:IG9--.-ssi---3 .so-~--s-. 570 w. -~-~50j~-wo 


















ABSTRACT-Continued.-ONTONAGON, LAKE SuPERIOR, DECEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
I I 
Elasticity. I Humidity. Total. Gaseous. Dry. Wet. Rceul't velocity inl Resul't direction. 




. .................. .................. ............... ............... 15.9 N. 
2 ..................... ..................... 
·················· 







............... 2.4 N. 670 vV. 
4 29.404 29.328 19.33 17.67 .076 .725 1.4 N. 600 W. 
5 29.254 29.167 19.67 18.33 .087 .830 6.4 w. 
6 29.302 
····················· 





3.5 N. 640W. 
8 29.398 29.344 4.67 4.67 .054 1.000 2.0 S. 670 \V. 
9 29.557 29.446 21.67 21.33 .ll1 .958 12.7 N. 670 W. 
10 29.329 
····················· ·················· 
................. ............... ............... 4.0 S. 770 vV. 
ll 29.229 29.122 25.67 23.33 .107 .929 43.0 N. 500W. 
12 29.431 29.377 8.33 7.67 .054 .865 45.0 N. 460 W. 
13 29.547 29.494 9.67 8.67 .053 .789 4.0 N. 45° W. 
14 29.453 29.394 7.00 6.67 .059 .860 1.8 s. 75°W. 
15 29.230 29.160 16.00 14.67 .070 .776 1.4 s. 300 w. 
16 29.251 29.168 18.00 17.00 .083 .840 2.0 s. 17 29.305 29.163 29.00 28.00 .142 .887 }.!) E. 18 29.272 29.172 26.00 23.67 .100 . 717 35.6 N. 450 E . 19 29.405 29.321 18.33 17.33 .084 .841 25.6 N. 45° E. 20 29.260 29.194 13.67 12.67 
.066 . 814 3.8 N. 370 E . 21 29.365 29.304 12.00 11.00 .061 .804 2.0 N. 22 29.153 29.100 8.67 8·.00 
.053 . 826 12.0 w . 23 29.247 29.192 5.00 5.00 
.055 1.000 31.0 N. 450 W. 24 29.211 29.159 6.00 5.67 
.052 .900 1.1 S. 840 W. 25 28.911 28.827 17.33 16.67 
.084 .888 1.4 S. 810W. 26 29.449 29.377 15.33 14.33 
.072 .825 0.7 N. 450 W. 27 29.712 29.633 16.33 15.67 




8.5 N. 720W. 


































































ABSTRACT-Continued.-MA.RQUETTE, LAKE SuPERIOR, JuLY, 1859. 
4 
PRESSURE. TEMPERATURE. VAPOR. WIND. Amount of Am't of rain 
DATE. Dry. Wet. Elasticity. I Humidity. cloudiness. or melted Total. Gaseous. Resul't velocity inl nesul't direction. snow. 
miles per hour. 
0 0 
1 28.984 28.508 70.73 63.13 .47() .634 4.00 S. 450 E. 4.00 
2 29.107 28.816 53.70 48.33 .291 .660 3.40 N. 220 E. 3.75 
3 29.639 29.485 46.10 39.40 .154 .494 0.40 E. 0.00 
4 29.610 29.017 55.77 48.63 .593 .562 1.40 S. 560 E. 0.00 
5 29.524 29.077 64.40 59.07 .447 .762 2.80 N. 810 vV. 4.33 
6 29.442 29.031 56.10 54.67 .411 .906 1.20 S. 220 E. 3.33 
7 29.479 29.099 52.53 51.93 .380 .960 0.40 w. 0.00 1.07 
8 29.516 29.120 55.47 53.93 . 396 .902 1.40 S. 780 E . 0.00 
9 29.433 28.975 73.57 63.13 .458 .535 3.20 S. 330 E. 2.33 
10 29.391 28.743 77.17 70.33 .648 . 694 1.40 s. now . 3.00 
11 29.396 28.783 77.03 69.33 .613 . 660 1.40 S. 60W . 0.00 
12 29.463 28.827 78.93 70.60 .636 . 644 1.40 s. now . 0.67 
13 29.435 28.918 62.73 61.06 .517 .902 1.00 S. 450 E. 4.67 - 1.02 
14 29.301 28.685 66.00 65.33 . 616 .961 1.20 N. 220 E . 9.00 0.37 
15 29.281 28.569 72.33 70.27 .712 .896 0.80 vv. 1.33 
16 29.284 28.682 74.47 68.13 .602 .708 1.80 s. 200 w. 7.67 
17 29.288 28.685 71.83 67.17 . 603 .772 2.00 S. 22ow . 6.67 
18 29.219 28.601 73.00 67.96 .618 .761 1.20 s. 630 w. 2.00 
19 29.209 28.775 73.67 63.03 .434 .524 3.20 N.150W. 1.00 
20 29.376 28.980 65.40 58.40 .396 .733 0.40 N. 670 W. 3.00 
21 29.203 28.743 69.40 62.07 .460 .641 3.00 s. 390 w. 9.00 0.04 
22 29.231 28.954 58.03 50.83 .277 .574 5.60 N.60W. 5.00 
23 29.242 28.884 60.53 51.43 .258 .493 0.60 N.220W. 1.00 
24 29.275 28.937 6S.73 55.73 .338 .573 0.40 s. 4.00 0.02 
25 29.312 28.918 59.33 55.63 .394 .778 1.20 s. 600 w. 3.67 0.03 
26 29.515 29 .. 263 55.67 48.70 .252 .567 22.40 N. 410 W. 1.67 
27 29.504 29.163 58.36 53.33 .341 .700 0.40 s. 220 w. 8.00 
28 29.416 29.053 62.53 56.03 .363 .641 1.00 S. 330 \N. 5.00 
29 29.379 28.973 72.70 61.83 .406 .506 3.00 s. 560 w. 2.33 
30 29.234 28.738 72.57 64.43 .496 .622 3.40 S. 380 W. 5.33 
31 29.180 28.736 61.06 58.06 .444 .825 2.80 N. 20 W. 4.67 0.71 
• I 
















ABSTRAOT-Oontinued.-MARQUETTE, LAKE SuPERIOR, AuausT, 1859. 
PRESSURE. I TEMl'ERATll}{E, VAPOR. WIND. I . 
DATE. 
I I 
Elasticity. I Humidity. Total. Gaseous. Dry. Wet. Re,ul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.188 28.778 61.56 57.17 . 410 .749 0.9 s. 370 w . 
2 29.215 28.768 65.80 59.76 .447 .730 1.7 s. 780 w. 
3 29.215 28.762 ()4 .13 59.67 .453 .754 0.5 N. 670 vV. 
4 29.246 28.888 58.67 54.10 .358 .724 1.1 N. 150W. 
5 29.322 28.931 59.67 55.73 .3!)1 .764 2.8 N. GOO vV. 
6 29.244 28.844 73.G7 62.06 .400 .482 3.7 N. 730 vV. 
7 29.257 28.821 65.67 59.77 . 436 .689 1.4 s. 150 w . 
8 \ 29.165 28.Gll 70.50 65.30 .554 .743 2.6 S. 260 E. 
9 29.240 28.632 80.30 70.40 .608 . 587 3.4 s. 130 w . 
10 29.240 28.625 70.56 .67 .03 .615 .824 1.8 s. 170 w. 
11 29.278 28.824 61.80 58.67 .454 .822 1.4 N. 450W. 
12 29.283 28.772 63.60 60.96 .511 .881 0.5 s. 
13 29.260 28.675 66.90 64.76 .585 .878 2.0 s. 360 E. 
14 29.371 28.931 64.37 59.37 .440 .729 1.1 S. 300 E. 
15 29.422 28.961 65.10 60.43 . 461 .747 0.8 S. 790 E . 
16 29.401 28.908 66.00 61.70 . 493 . 771 0.5 S. 450 E . 
17 29.392 28.990 68.57 59.93 .402 .571 1.7 N.2ow. 
18 29.405 28.941 64.30 60.10 . 464 .770 0.5 N. 450W . 
19 29.336 28.922 67.30 59.80 .414 .620 0.8 S. 530W. 
20 29.310 28.888 71.93 62.00 .422 .539 1.8 s. 510 w. 
21 29.254 28.749 G7.53 63.30 .505 .778 3.3 s. 130 w. 
22 29.060 28.559 65.37 61.67 .501 .800 2.6 s. 450 w. 
23 . 29.137 28.660 64.26 60.50 .477 .791 1.8 N. 360 vV. 24 29.231 28.788 57.80 56.56 .443 .924 2.8 N. 520W. 
25 29.230 28 .828 60.96 56.63 .402 .757 0.0 ............................ 
26 29.312 28 .934 58.80 54 .86 .378 .760 2.4 N. 54ow. 
27 29.495 29.213 51.63 47.83 .282 .738 2.7 N. 32ow. 
28 29.597 29.307 51.20 47.76 .290 .763 3.2 N. 390 W. 
29 29.442 29.173 54.13 48.53 .269 .638 2.2 N. 750 W. 
30 29.242 28.919 58.13 52.60 .323 .670 9.6 N.s;;ow. 
31 29.291 28.969 53.10 50.13 .322 . 798 1.5 N.2,'20W . 
----
I I 































































ABSTH.ACT-Coniinued. - 1\fARQUETTE, LAKE SuPERIOR, 8EPTEl\1BER, 185!). 
l'RESS!JRE. TE:.tPERATURE. 
0 0 VAPOR. I 'WIND. 
DATE. 
Total. Ga;;eous. Dry. \V~ t. El rc::Uclty. ' Humidity. l n c~ul't v<'locity in Rcsul't direction. 
nlilcs per hour. 
0 0 
I 1 29.228 29.005 49.00 44.00 .223 .638 34.5 N. 670 W. 2 29.186 28.931 46.46 44.00 .255 .807 9.6 s. 220 w. 
3 29.181 28.925 47.80 44.66 .256 .768 4.0 N. 730 W. 
4 29.520 29.230 52.63 48.60 .290 .731 3.7 N. 390 vV. 
5 29.643 29.343 49. 87 47.60 .300 .841 1.8 N. 450 W. 
6 29.684 29.446 51.43 46.00 .238 . 626 1.0 N. sow . 
7 29.586 29.184 58.83 55.70 .402 .812 1.8 s. 600 w. 
8 29.486 29.149 62.17 55.00 .337 .603 2.0 S. 300 E. 
9 29.269 28.787 62.9() 60.13 .482 .841 18.9 s. 40 E. 
10 29.146 28.602 66.30 63.37 . 544 .839 3.2 S. 41o E . 
11 29.155 28.764 57.50 54.66 .391 .826 13.3 N. 650 W. 
12 28.858 28.609 60.90 51.23 .249 .466 27.3 w. 
13 29.195 28.990 46.20 41.73 . 205 .655 31.0 N. 52ow . 
14 29.517 29.369 40.40 35.73 .148 . 587 10.1 N. 90E . 
15 29.535 29.304 50.20 45.00 .231 . 635 3.9 s. now . 
16 29.342 29.055 55.76 50.10 .287 . 644 5.8 s. 250 w . 
17 29.257 28.928 60.80 54.06 .329 .620 l.O S. 40 E. 
18 29.014 28.591 58.03 56.20 .423 .884 3.7 S. 360 W. 
19 29.341 29.108 43.90 41.63 .233 .811 55.0 N.9oW. 
20 29.523 29.316 53.56 40.30 .207 .730 7.1 N. 540 E. 21 29.404 29.179 49.43 44.30 .225 .635 2.0 N. 670 W. 
22 29.306 29.006 51.83 48.56 .300 .773 2.6 N. 450 E. 23 29.414 29.076 53.53 50.83 .338 .831 0.9 N. 24 29.380 29.045 53.00 50.50 .335 . 830 0.7 N. 450 E . 25 29.200 28.846 62.93 55.90 .354 .618 2.5 s. 11° E. 26 29.232 28.863 54.83 52.67 .369 .855 1.2 N. 220W. 27 29.429 29.126 52.36 49.00 .303 .769 2.0 N. 450 vV. 28 29.495 29.213 58.06 50.83 .282 .574 2.6 s. 29 29.416 29.066 61.70 55.00 .350 .6:?6 12.0 s. so E. 30 29.109 28.858 60.63 51.23 . 251 .476 18.5 s. 490 w . 
----------
Means ......... 29.335 29.030 54.10 49.68 I .304 .715 10.70 I N. 780W. I 
Amount of Am't of raid 
















































ABSTRACT-Continued.-MARQUETTE, LAKE SuPERIOR, OcTOBER, 1859. 
PRESSURE. TE~lP.ERATURE. VAPOR. I WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity.l Humidity.IRes~l't velocity in' Resul't direction. 
miles per hour. 
0 0 N. 670 W. 1 29.179 28.988 S4.00 4S.S3 . . 191 .4S3 41.00 
2 29.271 29.080 49.S6 42.96 .191 .S37 6.40 N. 450 "\V. 
3 29.01S 28.809 68.S7 S3.33 .206 .296 40.00 N. 870 W. 
4 29.094 28.803 47.76 46.13 .291 .879 1.40 N. 220 W. 
s 29.330 29.1S7 44.26 39.13 .173 .S92 34.00 N. S60 W. 
6 29.408 29.234 40.67 37.03 .174 .684 2.00 N. 80E. 
7 29.416 29.217 41.76 38.86 .199 .7Sl 3.80 N. 390 E. 
8 29.S89 29.450 34.46 31.30 .139 .698 6.40 N. 32° E. 
9 29.403 29.2S7 46.13 39.03 .146 .46S 31.00 s. 710 w. 
10 29.337 29.199 48.86 40.30 .138 .S95 3.40 N. SlOW. 
11 29.180 29.034 40.93 3S.90 .146 .S66 1.00 N. 
12 29.727 29.460 S3.20 48.00 .267 .662 19.80 S. SlOW. 
13 29.019 28.77S S5.93 48.S3 .244 .S46 3.60 N. 670 W. 
14 29.301 29.166 37.86 33.SO .135 .S90 9.60 N. 450 W. 
IS 29.451 29.243 41.13 38.80 .208 .798 3.40 S. 40o E. 
16 29.031 28.798 S2.33 46.20 .233 .S94 49.SO S. 450 W. 
17 28.953 28.691 46.40 44.23 .262 .830 4.80 N. 750 W. 
18 29.343 29.194 34.67 32.10 .149 .736 9.60 N. 450 W. 
19 29.360 29.22S 32.67 29.93 .135 .72S 19.80 E. 
20 29.S98 29.464 31.90 29.40 .134 .743 3.40 N. 4SOW. 
21 29.437 29.278 32.46 31.10 .159 .857 1.60 s. S60 w. 
22 29.234 29.048 35.93 34.70 .186 .888 2.00 s. 670 w. 
23 29.383 29.187 40.SO 37.96 .196 .779 2.00 N. 7SOW. 
24 29.401 29.275 36.90 32.40 .126 .572 2.20 N. uo E. 
2S 29.282 29.136 33.60 31.10 .146 .7S7 S.60 S. S60 E. 
26 29.173 29.021 31.83 30.33 .1S2 .844 3.00 N. 850 E. 
27 29.326 29.161 32.73 31.63 .16S .. 889 9.60 N. 
28 29.41S 29.262 33.20 31.26 .1S3 .801 17.20 N. no E. 
29 29.S43 29.389 31.S6 30.23 .1S4 .864 6.40 N. ssow. 
30 29.649 29.491 31.83 30.67 .158 .87S 2.00 N. 4SOW. 
31 29.453 29.298 30.90 29.93 .ISS .893 17.20 S. 780W. 
---------,---------6.70~-N. 3-g; w.-Means ......... ] 29.332 I 29 .1S4 I 41.10 37 .IS I .178 .696 
Amount of Am't of rain 























































































ABSTRACT-Continued.-:Th1ARQUETTE, LAKE SuPERIOR, NoVEMBER, 1859. 
PRESSilRE· TE~!l'ERATURE. VAPOR. WIND. 
I 
Total. Gaseous. Dry. I 
\Vet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
I 29.281 29.119 38 .23 35.00 .162 .702 1.7 N. 830 ,iV. 
29.524 29 .405 30.60 27.70 .119 .691 1.8 N. 300 vV. 
29.386 29.236 39.77 35.37 . 150 .607 18.5 s. sow . 
29.062 28.786 49.20 46.33 .276 • 790 0.5 s. sGo vv . 
29.685 29 .558 31.60 28.83 .127 . 720 12.0 N. 4fPW . 
29.719 29.557 34.93 33.00 .162 . 797 12.0 S. 450 E. 
29.245 28.953 47.93 46.26 .292 . 872 9.6 s. 270 w . 
29.143 28.894 46.33 43.67 .249 . 784 1.8 s. 6oo vv . 
29.520 29.351 35.03 33.30 .169 . 827 2.0 N. 450 E . 
29.367 29.222 33.76 31.13 .145 .748 28.0 N. 450 E. 
29.230 29.085 30.16 29.26 .145 .899 31.0 S. 870 E. 
28.947 28.776 33.40 32.36 .171 .894 3.0 N. 400W. 
29.084 28.974 24.60 23.26 .110 ·.833 8.8 N. 480W. 
29.321 29.226 20.46 19.50 .095 . 852 1.4 N. 240 W . 
29.353 29.223 28.00 26.67 .130 . 849 11.2 s. 380 w . 
29.046 28.853 39.10 36.96 .193 .807 3.8 s.2sow. 
29.219 29.022 34. 86 34.56 .1!37 .969 3.2 N. 490 vV. 
29.454 29.294 32.70 31.03 .160 . 829 1.1 N. 370 vV . 
29.504 29.372 31.33 '28.93 .132 .750 13.7 N. 5:;oE. 
29.617 29.486 27.40 26.40 .131 .881 3.2 E. 
29.372 29.231 30.12 28.61 .141 . 840 18.5 N. 830 E . 
29.326 29.171 31.26 30.13 .155 . 883 1.9 N. 2SOW . 
29.748 29.629 28.80 26.76 .119 .774 2.0 N. 200 E. 
29.602 29.482 29.83 27.40 .120 .738 3.4 s. 220 E. 
28.659 28.475 36.17 34.76 .184 .863 3.9 s. 450 w. 
...... ............... ...................... 
·················· ·······~t:~~··· ,· ······:·~g~··· ··············· 16.7 N. 650 vV. 29.252 29.189 19.96 .583 3 .9 N. 6QO ,V. 29.275 29.175 25.50 .726 4.0 N. 450 W. 
2:') .000 28.885 35.63 30.70 .115 .561 2.0 s. 6so -vv. 
29.170 29.049 31.26 28.33 .121 .688 2.9 N. 190 E. 
---
29.314 29.161 33.00 I 30.92 .153 .788 9.70 S. 630 E. 
Amount of Am't of rai 






























































ABSTRACT-Continued.-MARQUETTE, LAKE SuPERIOR, DECEMBER, 1859. 
PRESS{lRE. TE~lPERATURE. VAPOR. I WIND, 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. I Humidity.JRcsnl't velocity in Resul't direction. 
miles per hour. 
1 29.252 29.213 
0 
10.67 
0 N. 30W. 8.56 .039 .573 8.5 
2 29.317 29.293 3.67 1.67 .024 .474 6.1 N. SlOW. 
3 29.328 29.288 13.83 11.06 .040 .4()1 2.2 s. 270 w. 
4 29.4S9 29.3S3 23.80 22.SO .106 .827 3.0 s. so vv. 
5 29.207 29.058 29.93 28.97 .149 .890 1.4 s. 3oo "'v. 
6 29.298 2!).274 - 0.33 - 1.70 .024 .548 8.8 N. 610 vV. 
7 29.452 29.435 -5.17 - 6.43 .017 .478 8.5 N. 67ow. 
8 29.410 29.382 6.17 3.96 .028 .476 11.2 s. soo w. 
9 29.431 29.346 22.30 20.20 .085 .710 5.3 N. 770 W. 
10 29.341 29.211 28.13 26.83 .130 .849 2.6 s. sao w. 
11 29.108 29.025 26.53 23.13 .083 .581 18.5 N.22ow. 
12 29.329 29.292 7.60 5.83 .037 .591 4.0 N. 45°W. 
13 29.532 29.487 10.63 8.86 .045 .5S8 2.0 w. 
14 29.437 29.389 13.50 11.33 .048 .589 1.3 S. 730W. 
15 29.223 29.169 19.23 16.00 .054 .515 1.8 s. 6oo vv. 
16 29.261 29.176 23.33 20.93 .085 .683 1.2 s. 670 vv. 
17 29.290 29.152 32.20 29.83 .138 .756 2.2 s. 63C E. 
18 29.144 28.984 28.93 28.93 .160 ].000 45.0 N. 670 E. 
19 29.595 29.212 21.73 19.70 .Oti3 . 718 29.0 N. 350 E . 
20 29.179 29.102 19.56 17.80 .077 . 756 4.0 N . 
21 29.291 29.215 14.46 13.90 .076 . 910 1.9 N. 380W . 
22 29.132 29.079 13.60 11.77 .053 .701 2.0 N. 450 W. 
23 29.194 29.154 5.50 4.20 .040 .712 12.0 N. 45° W. 
24 29.220 29.177 8.10 ().67 .043 .686 3.3 s. 840 w. 
25 29.902 29.835 17.23 15.43 .067 .737 2.5 s. 560 vv. 
26 29.316 29.244 16.70 15.03 .072 .797 4.0 N. 450 W. 
27 29.668 29.591 18.13 16.70 .077 .779 1.1 s. 820 vv. 
28 29.629 29.568 14.03 1'2.77 .061 .730 2.5 s. no ·w. 
29 29.108 29.016 20.20 19.06 .092 .840 2.6 S. 17o E. 
30 29.125 29.118 - 6.00 - 8.46 .007 .208 19.8 N. 450 \V. 31 29.416 29.402 - 4.50 - 6.23 .014 .374 12.0 N. 450 W. 
































































SECRETARY OF WAR. 371 
APPENDIX No. 2. 
ANNUAL REPORT OF SURVEY NORTHERN AND NORTHWESTERN LAKES 
FOR 1860. 
Table 0.-JJ.feteorological Observations-Lake Michigan. 
Approximate height of lake above sea, 576 feet. 
LOCATION OF STATIONS. 
Michigan City, Indiana.-Latitude 41° 50' 42" N., long. 87° 6' 45'' W. 
Height above lake, 40 feet. 
Observer-William Woodbridge, Esq. 
Milwaukie, Wisconsin.-~atitude 43° 3' N., longitude 87° 551 W, 
Height above lake, 15 feet. 
Observer-J. A. Lapham, Esq. 
Grand Haven, Michigan.-Latitude 43° 5' N., long. 86° 12' 3311 W. 
Height above lake, 12 feet. 
Observer-Heber Squier, Esq. 
ABSTRAOT-Continued.-M~cHIGAN CITY, INDIANA, SEPTEMBER, 1859. 
PRJ::SSilRE. TEMPERATURE. VAPOR. WIND. 
DATE. 
Total. _ Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 
1 29.332 28.992 60.50 
0 
54.25 .340 .648 0.60 E. 
2 29.469 29.136 61.00 54.25 . 333 .620 1.20 s. 850 w . 
3 29.267 28.926 62.50 55.25 .341 .603 1.80 S. 72PW. 
4 29.523 29.200 58.50 52.75 . 323 .658 0.20 N. 450 E . 
5 29.671 29.359 57.25 51.75 . 312 .664 1.40 S. 450 W . 
6 29.754 29.502 55.25 48.50 . 252 .577 1.20 N. llO E . 
7 29.693 29.336 57.00 53.25 .357 .677 1.80 N. 560 E. 
8 29.607 29.209 63.75 57.75 .398 .674 1.80 s. no E. 
9 29.504 28.990 74.00 65.50 .514 .613 1.80 S. 70W. 
10 29.3G2 28.672 73.25 70.00 .690 .843 1.80 S.150W. 
11 29.330 28.874 65.25 60.25 .456 .732 2.60 S. 450 E. 
12 29.313 28.994 58.75 52.75 .319 .645 3.60 N. 
13 29.287 28.964 56.50 51.75 .323 .705 4.80 N. 2~ow. 
14 29.417 29.065 60.00 54.50 .352 .680 1.80 N. 220 E. 
15 29.363 29.041 58.00 52.50 .322 .669 1.80 N. 150 E. 
16 29.363 29.048 57.00 51.75 .315 .678 2.40 N. no E. 
17 29.374 28.943 63.00 58.50 .431 .749 2.80 N. no E. 
18 29.378 28.967 64.50 58.50 .4n . 677 1.80 N. 220 E . 
19 29.352 28.865 64.75 61.00 .487 . 796 4.80 N. no Vv. 
20 29.275 28.926 55.00 52.00 .349 .805 8.80 N.90W. 
21 29.259 28.930 56.50 52.00 .329 .719 3.20 N. 60E. 
22 29.293 28.992 57.50 54.00 .371 .784 3.00 s. 670 w. 
23 29.439 29.008 60.75 57.50 .431 .810 1.20 s. 
24 29.436 29.017 60.00 56.75 .419 .807 2.20 N. 
25 29.347 28.894 60.75 58.25 .453 .853 1.80 s. 15o vv. 
26 29.223 28.692 65.75 62.75 .531 .738 1.80 S. 150 '\V. 
27 29.353 28.904 60.50 58.00 .449 .852 1.40 s. 330 w. 
28 29.412 29.027 57.50 54.50 .385 .814 1.80 s. 220 E. 
29 29.3n 29.038 56.75 53.00 .353 .766 1.80 S. 150 E. 
30 29.383 28.864 66.00 62.50 .519 .812 1.80 N.1SOW. 
------


























































ABSTRACT-Continued.-ThircmGAN CITY, INDIANA, OcTOBER, 1859. 
I'RESSURE. TElltl'ERATURE. VAPOR. WIND. 
J)ATE. 
I I 
W :;t. Total. Gaseous. Dry. Elasticity. Humidity. Rcsul't velocity in' Rcsul't direction. 
miles per hour. 
0 0 
1 29.353 29.082 49.50 46.25 .271 .765 1.80 N. 220 E. 
2 29.343 29.084 49.00 45.50 .259 . 745 1.80 N. ;;oo E. 
3 29.317 29.056 50.25 46.25 .261 .718 2.60 N. 
4 29.318 29.069 50.25 45.75 .249 .681 1.80 N. 300 E. 
5 29.373 29.068 55.75 50.75 .305 .685 1.80 N. 220 E. 
8 29.455 29.133 57.00 52.00 . 322 .692 I. GO N. 150 E . 
7 29.270 28.980 51.00 47.75 .290 .773 1.80 s. 220 w. 
8 29.408 29.157 47.75 44.50 .251 .757 21.10 N. 300 E. 
9 29.589 29.406 41.50 38.00 . 183 .699 1.80 N. 220 E . 
10 29.493 29.213 50.75 47.25 .280 . 754 0.20 S. 450 E . 
11 29.566 29.274 52.75 48.75 .292 . 731 2.00 N. 450 E. 
12 29.427 29.124 59.50 52.50 . 303 .595 2.40 s. 300 w . 
13 29.288 28.872 60.75 57.00 .416 .782 2.00 s. 450 w. 
14 29.337 29.085 56.75 49.25 .252 .547 1.80 N. 300 W. 
15 29.361 29.150 50.75 44.50 . 211 .571 1..80 N. 3oow . 
16 29.420 29.150 51.00 47.00 . 270 .722 1.80 s. 22.0 w . 
17 29.330 29.938 59.25 55.50 .393 .776 1.80 s. 220 w. 
18 29.460 29.242 45.75 42.00 .218 .709 3.40 N. so E. 
19 29.541 29.265 54.00 48.75 . 276 .659 1.80 N. 3GOW . 
20 29.536 29.349 42.00 38.50 .187 .702 32.00 N. 270 E. 
21 29.603 29.451 37.00 33.75 .152 . 688 1.80 s. 220 w . 
22 29.154 28.949 42.00 39.25 .205 .765 1.80 s. 
23 29.486 29.291 39.75 37.50 .195 .798 1.80 s. 300 w. 
24 29.556 29.394 37.00 34.25 .162 .735 2.40 N. 450W. 
25 29.605 29.438 38.25 35.25 .167 .721 2.40 N. 450W. 
26 29.631 29.453 42.75 38.50 .178 .652 2.00 N. 
27 29.629 29.422 41.00 38.75 .207 .803 2.40 N. 270W. 
28 29.621 29.429 40.00 37.50 .192 .776 1.80 N. 300 E. 
29 29.598 29.417 40.00 37.00 .181 .732 1.80 N. 3GO E. 
30 29.578 29.393 40.50 37.50 .185 .735 1.80 N. 300 E. 
31 29.580 29.438 37.00 33.25 .142 .642 1.80 N. 300 E. 

























































































































































































































VAl'OR. WIND. Amount of 
Elasticity. Humidity. Re8ul't vclo~ity in Rcsul't direction. 
I I 
I I cloudiness. 



























































































N. 780 W. 
N. 150 E. 
N. 
s. 280 w. 
s. 220 vv. 
N. 2£0 E. 
s. 25o vv. 
S. noW . 
N. 
N. 360 E. 






N. 300 E. 
N. 
N. 150 E. 
N. 780 W. 
N. 110 E. 
N. 220 W. 
N. 
s. 
S. 380 W. 
N. 300 W. 
N. 2f.P ,V. 




















































ABSTRAOT-Oontinued.-1\1rcrrrGAN OrTY, INDIANA, DECEMBER, 1859. 
PRESS!1RE. TEMPERA TUitE. VAPOR. WIND. Amount of 
DATE. 
I I 
Elasticity. I Humidity. cloudiness. Total. Gaseous. Dry. Wet. Resul't velocity in Resul 't direction. 
mlles per hour. 
0 0 I 
1 29.445 29.271 42.25 38.00 .174 .642 21.10 N. 220W. 2.50 
2 29.406 29.277 32.50 29 .50 .129 .690 2.40 N. 300 W. 0.00 
3 29.398 29.285 30.75 27.50 .113 .657 1. 80 N. 220 W. 0.00 
4 29.472 29.359 30.75 27.50 .113 .657 2.80 N. noW. 2.00 
5 29.498 29.385 30.00 27.00 .113 .675 4.00 N. 2.00 
6 29.471 29.353 29.50 27.00 .118 . 725 4.00 N . \ 0.00 
7 29.610 29.394 32.50 28.75 .116 . 622 1.80 N. 3oow . 0.00 
8 29.722 29.682 15.75 ]2.50 .040 .446 1. 80 N. 220 W. 1.00 
9 29.665 29.562 28.40 25.50 .103 .660 2.00 N. 380 W. 0.00 
10 29.684 29.575 29.50 26.50 .109 .670 1.80 s. 300 w. 1.50 
11 29.438 29.277 36.25 33.75 .161 .755 2.00 N. 450 W. 3.00 
12 29.453 29.329 29.75 27.50 .124 . 753 2.40 N . 4.00 
13 29.443 29.363 . 21.00 19.00 .080 .712 2.00 N. 450 1N. 0.00 
14 29.652 29.639 12.75 9.75 . 033 .433 1.40 s . 3.75 
15 29.508 29.456 15.00 12.75 . 052 .604 2.00 s . 0.50 
16 2!).522 29.458 18.25 16.00 . 064 .646 2.00 s . 0.00 
17 29.524 29.475 15.25 12.75 . 049 .564 3.40 s. 450 w . 0.00 
18 29.131 28.998 31.00 28.75 .133 . 762 2.00 N. 450 W . 0.00 
19 29.407 29.310 27.50 24.50 .097 .649 2.00 N. 450 W. 1.50 
20 29.282 29.220 20.50 17.50 .062 .563 2.00 N. 450 W. 0.00 
21 29.497 29.471 15.00 11.00 . 026 .304 2.00 N. 450 W . 0.00 
22 29.445 29.422 4.50 2.25 . 023 .427 2.00 N. 450 W . 2.75 
23 29.522 29.498 5.00 2.75 .024 .437 1.80 N. 670 vV . 4.50 
24 29.521 29.492 7.75 5.00 .029 .382 2.00 w. 3.50 
25 29.171 29.109 19.50 16.75 .062 . 584 2.00 s. 450 w . 5.00 
26 29.403 
.::.:::::::::::::.::r:::::::::::::::r:::::::::::::::: 
............... ............... 2.00 N. 450W. 2.50 
27 29.714 ............... 
··············· 
2.40 S. 150 E. 1.00 
28 29.445 ...... ......... ............... 2.00 s. 0.00 
29 29.438 
··············· 
................ 2.00 s. 450 w. 3.00 
~~ ~6 :~~~- :::::::::::::::.:::::1::::::::: :::::::: ::::::::::::::::: ::::::::::::: ::(:: :::::::::::- ~: ~~- N. 450 W. 0.00 N. 450 W. 0.00 
Means ... _::_ _:~·-490 I 29.386 . I 23.16 20.39 . .0~2 .601 1.60 -u1o w.-~-1.42 
























ABSTRACT-Continued.-MILWAUKIE, WISCONSIN, AuGUST, 1859. co 
-::r 
OJ 
PRESSURE. TEMPERATURE. I vm• I '"'""· I Amom•t of I Am't of "'" 
DATE. 
I 
Elasticity. Humidity. Resul't velocity inl Rcsul't direction. 
cloudiness. or melted 
Total. Gaseous. Dry. )Vet. snow. 
miles per hour. 
0 
:::::.:.f-: .. :.1:::::··:·:::: 
1 29.183 
····················· 
....... , .......... 
··············· 
1.4 N. 670 E. 2.67 
2 29.205 
····················· 
.................. . .............. 0.4 s. 1.00 
3 29 .174 
····················· ··············· ··· 
0000 ( ••••••••• 1.4 S. 670 E. 6.67 




0.6 S. 4::JOW. 0.00 





............... 1.8 s. 220 w. 0.33 
7 29.239 ..................... ........ .......... ::::::::::::::::::1::::::::::::::: . .............. 2.0 S. 450 E. 0.67 8 29.239 ..................... 0 0 o o o 0 o I I o o 0 o 0 0 0 0 ~ . .............. 3.8 S. 2:20W. 0.00 
9 29.296 ...................... .................. ... ... .......... ..! ............... ··············· 2.0 S. 170 E. 0.20 ~ 
10 29.262 ..................... .................. 
... ::-.:.:.:::--:t:::..:::--:-: 
. ........ .. .... 4.0 S. 210 E. 4.00 t::;j 
11 29.214 1.4 S. 450 E. 8.33 
Jo-0 
..................... .................. . .............. 0 
12 29.229 ..................... .................. ··············· 1.8 N. 780 E. 2.33 ~ 
13 29.226 ..................... .................. . .............. 1.4 S. 670 E. 0.67 1-3 
14 29.271 ..................... .................. . .............. 1.2 N. 67° E. 0.00 ~ 0 
15 29.336 ..................... 
·················· 
I 
............... 3.2 N. 5G0 E. 0.00 1-::j 
16 29.352 ..................... 
·················· 
.................. ! ............... 
................ 1.6 N. 3.67 
17 29.302 
.................. ! ............... 
1.4 N. 670 E. 3.67 1-3 ...................... ................... .................. 1 ............... ............... ~ 
18 29.343 ...................... .................. .................. ! ............... . ............... 3.2 N. 330 E. 3.67 0.20 trJ 
19 29.374 ..................... ................... 
··············· 
0.6 N. 450 W. 0.00 
20 29.375 ..................... .................. 
.................. ! ............... 
··············· 
1.4 s. 2.00 
21 29.272 ..................... .................. :::::::::::::::::: ~ ::::::::::::::: . .............. 1.2 S.80W. 9.00 
22 529.093 28.648 74.00 63.50 .445 .531 1.8 s. 780 w. 4.33 
23 29.088 28.642 67.00 60.67 .446 .673 1.8 N. 780 W. 3.67 
24 29.168 28.731 67.67 60.67 .437 .645 1.2 N. 670 W. 3.67 
25 29 .227 28.840 67.50 59.00 .387 .575 2.0 N. 450 W. 2.00 
26 29.247 28 .708 64.50 62.50 .539 .889 0.6 S. 450 E. 1.33 
27 29.331 28.975 63.00 56.00 .356 .619 10.4 N. 410 E. 3.33 
28 29.435 29 .253 59.33 51.67 .282 . 55tl 32.0 N. 450 E . 2.66 
29 29.419 29.083 57.33 52.67 .336 .714 0.2 N. 450 E. 0.33 
30 29.251 28.895 62.33 55.67 .356 .632 2.0 N. 450 W .. 0.67 
31 29.261 28.944 62.33 54.33 .317 .563 1.2 N. 4;20 W. 0.33 
-----------------
--------
,-2.3oj Means ..... 29.263 28.872 64.49 57.64 I .389 .639 I 3.1 N. 330 E. 0.20 
ABSTRAOT-Continued.-1\'lrLWAUKm, WrscoNsiN, SEPTEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
I l Total. 
Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in I Resul't direction. 
mile:; per hour. 
0 0 
1 29.214 28.968 60.00 50.67 .246 .476 5.8 N. SlOW. 
2 29.190 28.934 60.67 51.33 .256 .482 3.8 s. 610 w. 
3 29.221 28.890 55.00 51.33 .331 . 763 3.3 N. 450 W . 
4 29.345 29.036 51.33 48.67 .309 .814 1.3 w. 
5 29.582 29.317 53.33 48.00 .265 .649 1.7 N. 680 E. 
6 29.642 29.360 54.00 49.00 .282 .674 1.0 N. 450 E. 
7 29.575 29.293 55.33 49.67 .282 .643 1.7 S. 130 E. 
8 29.473 29.095 61.33 56.00 .378 .697 1.1 s. so -vv. 
9 29.305 28.731 70.00 65.67 .574 .783 1.7 S. 60 E. 
10 29.174 28.513 75.33 70.00 .661 .754 1.8 s. 600 w. 
11 29.207 28.864 64.67 56.33 .343 .563 2.0 N. 450 W. 
12 29.932 28.G31 68.67 56.67 . 301 .429 5.3 N. now . 
13 29.223 29.031 56.33 46.67 .192 .421 3.0 N. 450W. 
14 29.448 29.239 50.06 44.00 .209 .58l 2.7 N. 270 E. 
15 29.446 29.085 59.00 54.33 .361 .722 6.4 S. 450 E. 
16 29.308 28.943 58.00 54.00 .365 .756 1.0 E. 
17 29.238 28.858 59.67 55.32 .380 .744 1.3 S. 560 E. 
18 29.022 28.438 66.67 64.67 . 584 .892 1.4 S. 750 E . 
19 29.975 28 .. 594 54.67 53.00 .381 .890 12.0 N. 380 E. 
20 29.291 28.991 51.33 48.33 .300 . 791 25.0 N. 450 E. 
21 29.204 28.865 52.33 50.33 .339 .862 3.4 • N. 450 E. 
22 29.214 28.789 56.33 55.33 . 425 .935 1.0 N. 450 E . 
23 29.362 28.929 58.67 56.67 .433 .877 2.0 N. 450W. 
24 29.370 28.955 56.33 55.00 .415 .914 0.3 w. 
25 29.198 28.720 63.00 60.00 .478 .831 0.7 s. 450 w. 
26 29.134 28.606 63.33 61.67 .528 . 905 0.8 E . 
27 29.358 28.951 57.00 55.00 .407 .874 2.6 N. 450 E. 
28 29.424 28.994 59.67 57.00 .430 . 841 1.2 N. 590E . 
29 29.375 .28.872 64.33 6l.33 . 503 .834 2.6 S. 450 E . 
30 2<).195 28.810 62.33 56.67 .385 .684 2.4 s. gow. 































































ABSTRAOT-Oontinued.-MILWAUKIE, WrscoNSIN, OcTOBER, 1859. 
I'RESSlTRE. TEMI'ERA TURE. V.>..I'OR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. I Humidity. llesul't VPlncity in 
miles per hmir. 
Rosul't direction. 
0 0 
1 29.343 29.121 58.83 49.16 .222 .448 2.6 W. 
2 29.327 29.098 56.67 48.33 .229 .4!)9 1.8 N. 560 W. 
3 29.155 28.836 68.00 57.00 .319 .467 9.6 w. 
4 29.114 28.780 73.00 59.67 .334 .411 12.0 w. 
5 29.348 29.172 51.33 43.33 .176 .465 2.6 N. 450 W. 
6 29.399 29.248 50.00 41.50 .151 .418 1.4 w. 
7 29.163 28.903 50.83 46.50 .260 .697 2.0 N. 670 E. 
8 29.424 29.341 42.67 38.67 .183 .666 3.2 N. 15o E. 
9 29.431 29.189 46.33 43.33 .242 .769 1.4 S. 450 E. 
10 29.395 29.154 51.00 45.83 .241 .643 1.0 S. 560 W. 
11 29.460 29.264 51.33 44.16 .Ul6 .518 1.8 S. 560 E. 
12 29.304 28.982 61.50 54.17 .322 .5!)2 2.4 S. 150 \V. 
13 29.114 28.701 61.33 57.17 .413 .760 3.2 s. 780 w. 
14 29.361 29.195 50.67 42.50 .166 .447 2.6 N. 600W. 
15 29.416 29.331 31.33 26.33 .085 .485 2.0 S. 3CO E. 
16 29 .13() 28.890 59.33 50.33 . 246 .487 5.6 S. 180 W . 
17 28.895 28.561 58.50 53.17 . 3:34 .682 1.4 s. 670 w . 
18 29.395 29.259 38.33 3:3.83 . 136 .584 2.0 N. 450 vV . 
19 29.203 29.045 44.33 38.50 .158 .529 3.2 N. 750 W. 
20 29.562 29.439 37.00 32.33 .123 .557 1.8 N. 150 E. 
21 29.341 29.173 43.50 - 38.50 .168 .592 1.0 s. 
22 29.156 28.916 45.00 42.50 .240 .800 0.6 N. 
23 29.413 29.218 42.00 38.83 .195 .730 0.6 w. 
24 2!).318 29.067 47.50 44.33 .2.'i1 .762 1.8 N. 780 W. 
25 29.183 28.919 47.67 45.00 .264 .799 1.4 N. 670 E. 
26 28.936 28.726 43.17 40.17 .210 .751 3.4 N. 450 W. 
27 29.287 29.215 35.33 28.17 .072 .349 2.6 N. 450 W. 
28 29.387 29.254 35.67 31.67 .133 .635 2.0 N. 450 W. 
29 29 .. 558 29.442 37.00 32.00 .116 .527 2.1 
' 
N. 3GO 'iN. 
30 29.602 29.468 36.67 32.67 .134 .616 1.4 N. 450 W. 
31 29.495 29.377 37.00 31.67 .118 .534 1.8 N. 560 vV. 

































































ABSTRAOT-Continued.-1\frLW.AUKIE, vVrsco~sr~, NovE~iBER, 1859. 





Gaseous. Dry. I 
Elasticity. I Humidity. \Vet. Il.esul't velocity iuJ Rcsul't direction. 
miles P''r hour. 
0 0 
. 1 29.340 29.214 44.00 36.83 .126 .425 3.3 w. 
2 29.505 29.388 40.67 34.33 .117 .457 1.3 N. 450 W. 
3 29.333 29.088 54.83 48.00 .245 .570 4.8 S. 220 E. 
4 29.195 28.857 65.50 56.50 .338 .539 15.9 s. 450 w. 
5 29.616 29.453 41.67 37.17 .163 .615 2.0 N. 230 E. 
6 29.604 29.402 47.00 42.00 .202 .624 3.0 S. 6::;o E. 
7 29.309 29.030 55.83 49.83 .279 .626 1.8 S. 150 E. 
8 29.227 28.937 55.33 50.00 .290 .663 2.5 s. 840 w. 
9 29.366 29.178 41.67 38.33 .188 .7J4 4.8 N. 220 E. 
10 29.172 28.990 37.50 35.50 .182 .809 3.1 N. 360 E. 
11 29.070 28.865 40.67 38.50 .205 .808 3.3 S. 3GO E. 
12 28.918 28.790 28.67 27.00 .128 .811 3.3 N. 450 W. 
13 29.183 29.097 24.33 21.50 .086 .689 2.4 N. 670 vV. 
14 29.312 29.208 25.67 23.67 .104 . 751 2.0 N. 7COW. 
15 29.420 29.292 32.33 29.33 .128 .697 1.4 s. 750 w. 
16 29.060 28.865 46.33 41.33 .195 .619 3.3 S. 1:-PW. 
17 29.252 29.062 41.33 38.17 .190 . 726 2.5 N. 790W . 
18 29.299 29.093 41.50 39.00 .206 .784 5.8 N. GO '\V. 
19 29.30(} 29.134 38.50 35.33 .166 .707 3.3 N. 
20 29.455 29.289 38.50 35.33 .166 .707 2.2 N. 63o E. 
21 29.090 28.891 38.67 37.00 .199 .845 5.6 N. 840 E. 
22 29.306 29.123 38.00 35.83 .183 . 795 2.0 N. 450 \V. 
23 29.711 29.566 36.33 33.00 .145 .676 2.0 N. 450 "\V. 
24 29.6::!5 29.456 41.50 37.33 .169 .643 4.8 S. 640 E. 
25 29.734 28.456 47.83 45.67 .278 .836 2.8 S. 7;20 \V. 
26 29.254 29.142 32.67 28.67 .112 .602 4.8 N. 710 \V. 
27 29.269 29.136 30.00 28.17 .133 .sao 2.0 N. 450 W. 
28 29.303 29.184 31.50 28.33 .119 .673 2.2 N. 790 vV. 
29 29.085 28.923 38.00 34.83 .162 .704 2.6 S. 450 W. 
30 29.030 28.889 42.00 40.00 .221 .829 0.7 s. 450 w. 
Means ...... - 29.278--29.o~r-~2~ -36.55-~~-~~-l.;}i-8.47o E.--
Amount of Am't of rain 

















































ABSTRAOT-Oontinued.-1\ifrLWAUKIE, WISCONSIN, DECEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Elasticity. , Humidity. Total. Gaseous. Dry. Wet. Resul't velocity i.nl Resul't direction. 
miles per hour. 
0 0 
1 29.305 29.199 26.50 24.33 .106 . 738 2.4 N . 
~ 29.723 29.677 10.67 9.00 .046 .660 2.8 N. 45° W. 
3 29.678 29.598 21.00 19.00 .080 .712 1.6 N. 350 E. 
4 29.367 29.215 31. 83 30.33 .152 .845 1.8 S. 110 E. 
5 29.241 29.100 34.83 31.67 .141 . 704 2.6 s. 42° w. 
6 29.399 29.366 2.50 1.33 .033 .681 4.0 N. 450 W. 
7 29.517 29.479 5.67 4.33 .038 .678 2.6 N. 7fPW. 
8 29.519 29.463 16.33 14.00 .056 .608 2.8 S. 670W. 
9 29.443 29.33l 27.00 25.00 .112 .761 1.8 N. 780W. 
10 29.471 29.343 22.83 29.67 .128 .685 2.6 s. 780 w. 
11 29.221 29.096 36.00 31.50 .125 .594 2.6 N. 750 W. 
12 29.341 29.301 16.83 13.33 .040 .426 2.0 N. 450 W. 
13 29.434 29.377 14.00 12.33 .057 .695 2.0 N. 300 W. 
14 29.457 29.365 22.83 21.00 .092 .751 1.8 N. 750 W. 
15 29.276 29.193 23.33 20.83 .083 .659 2.0 S. 4~P W. 
16 29.245 29.130 27.67 25.67 .115 .766 0.6 S. 450 E. 
17 28.988 28.807 35.67 34.33 .181 .866 12.0 N. 450 E. 
18 28.940 28.767 32.67 32.00 .173 .928 2.0 N. 220 E. 
19 29.196 29.093 26.00 23.83 .103 .733 2.0 N. 450W. 
20 2!).117 29.047 17.33 15.67 .070 .728 2.0 N. 450W. 
21 29.261 29.199 12.67 11.67 .062 .808 2.6 N. 22.0 W. 
22 29.209 29.158 9.83 8.67 .051 .755 2.6 N· 670 W. 
23 29.218 29.173 8.33 7.00 .045 .706 2.6 s. 67° w. 
24 29.334 29.295 8.00 6.33 .039 .629 2.0 s. 560 w. 
25 28.899 28.806 23.67 21.67 .093 .735 2.0 N. 560W. 
26 29.274 29.194 20.17 18.33 .080 .728 2.8 N. 220 E. 
27 29.538 29.443 24.50 22.33 .095 .722 3.8 N. 670 E. 
28 29.448 29.341 26.67 24.50 .107 .739 0.6 S. 22 E . 
29 29.109 29.000 27.00 24.83 .109 .742 2.0 N. 450 W. 
30 29.316 29.292 - 3.67 - 4.67 .024 .649 2.6 N. 600 W. 
31 29.535 29.518 - 11.00 - 11.67 .017 .686 ............. ~ ....... ~ 
··························· 






















































































ABSTRAOT-Oontinued.-GRAND HAVEN, J\frciiiGAN, SEPTEMBER, 1859. 
PRESSURE. TE~lPERATtTRE. VAPOR. WIND. 
I I I . I I ~~~£!~~[. Total. I Gaseous. . Dry. W •. Elasticity. I Humidity. Uesul't velocity in' llesuPt direction. 



















































































































































































































N. 450 W. 
s. 330 w. 
N. 370W. 
N. 45° W. 
N. 
S. 450 E. 
s. 
s. 220 w. 
s. 400 w. 
s. 6Do vv. 
N. 750 W. 
N. 780 "'~N. 
N. 480 W. 




s. 330 w. 
N. 330 E. 
N. 450 E. 
N. 6:20E. 
s. 450 E. 
s. 450 w. 
N. 45° E. 
s. 220 w. 
s. 170 w. 
N. 300 E . . 
S. 450 E. 
S. 600 E. 












































> 0.90 ~ 







Means ......... ~~J.6-~----;29~-~-~~-SS:34j-~84~-:728-~ 18.60 I N.760W. ~-5.30~--2.24 ~ 
00 
)--' 
ABSTRAOT-Continued.-GRAND HAVEN, MICHIGAN) OcTOBER, 1859. 
PRESS11R8. TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Elasticity. I Humidity . Total. Gaseous. Dry. \Vet. Rc~ul't velocity in/ Resul't direction. 
miles per hour. 
0 0 
1 29.460 29.137 59.00 53.00 .323 .647 18.50 S. 850 vV. 
2 29.457 29.] 66 58.67 51.67 .291 .589 3.80 s. 67° w. 
3 29.332 28.875 67.00 61.00 .457 .670 12.00 s. 450 -vv. 
4 29.295 28.874 65.67 59.33 .421 .667 21.10 s. 450 w. 
5 29.459 29.016 53.67 47.33 .443 .588 8.00 N.140W. 
6 29.537 29.327 54.33 46.33 .210 .496 10.40 N. 700 vV. 
7 29.325 29.029 49.67 47.33 .296 .831 8.80 S. 630 E. 
8 29.510 29.341 46.00 40.00 .169 .543 35.00 N. 450 E. 
9 29.611 29.410 41.33 38.67 .201 .768 1.40 s. 220 w. 
10 29.532 29.210 53.67 50.33 .322 .778 2.80 s. 670 w. 
11 29.651 29.373 49.67 46.67 .278 .784 1.60 E. 
12 29.473 29.178 57.00 51.00 .295 .634 9.60 s. 330 -vv. 
13 29.227 28.796 57.33 56.00 .431 .916 7.20 S. 750 \IV. 
14 29.407 29.189 53.67 46.33 .218 .530 13.30 N. 320W. 
15 29.578 29.312 50.33 45.67 .246 .671 3.00 s. 450 w. 
16 29.367 29.155 60.67 49.67 .212 . 399 15.90 s. 450 w . 
17 29.003 28.549 58.67 57.33 .454 .918 43.00 s. 750 w. 
18 29.525 29.381 3!).00 34.67 .144 .605 1.00 N.45;>W. 
19 29.301 29.097 41.67 39.00 .204 . 771 2.80 N. 450 W. 
20 29.680 29.551 35.67 31.67 .129 .616 2.20 N. 710 E. 
21 29.502 29.350 35.33 32.67 .152 .732 3.20 S. 160 W. 
22 29.289 29.104 37.00 35.33 .185 .839 2.60 S. 750 E. 
23 29.571 29.372 38.00 36.67 .199 .873 1.60 s. 450 E. 
24 29.454 29.186 47.33 45.00 .268 .823 1.20 S. 110 E. 
25 2!J.E51 29.150 40.00 38.33 .211 .850 2.60 S. 520 E. 
26 29.052 28.867 36.33 35.00 .185 .869 3.20 N. 820 E. 
27 29.386 29.206 33.67 33.00 .180 .930 6.40 N. 450 E. 
28 29.494 29.334 34.67 32.67 .]60 . 795 5.60 N. 180 E. 
29 26.646 29.464 34.00 33.33 .182 .930 3.00 N. 220 E. 
30 29.683 29.531 35.33 32.67 .152 .732 1.20 S. 560 E. 
31 29.630 29.457 36.33 34.33 .173 .804 3.60 s. 150 w. 





























































ABSTRACT-Continued.-GRAND HAVEN, l\IrcHIGAN, NoVE}:!BER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. - WIND. 
--
DATE. Gaseous. Dry. \Yet. Elasticity. Humidity. Re~ul't velocity in Resul't direction. Total. 
miles per hour. 
0 0 
1 29.475 29.272 44.00 40.33 .203 .703 25.00 N. 5Go "\V. 
2 29.631 29.427 41.67 39.00 .204 .771 1.60 N. 
3 29.567 29.354 46.67 42.33 .213 .670 5.60 s. 220 w. 
4 29.4J6 29.062 55.33 52.33 .354 .806 45.00 S. 450 "\V. 
5 29.725 29.520 45.00 41.00 .205 .684 3.40 E. 
6 2!).765 29.605 42.00 37.33 .160 .605 6.40 S. 520 E. 
7 29.518 2G.196 53.66 50.33 . 322 .778 5.60 s. 330 w . 
8 29.373 28.999 58.00 54.33 .374 . 776 3.40 s. 450 w . 
9 29.481 29.268 42.67 40.00 .213 .776 3.60 s. 800 E. . 
10 29.224 29.046 35.33 34.00 .178 . 865 34.00 N. 560 E . 




30.00 S. 470 E. 
12 28.981 28.789 35.33 34.67 .192 .932 25.00 N. 3oow 
13 29.237 29.073 32.33 32.00 .164 . 858 79.50 N. 450 vV . 
14 2!).441 ..................... .................. . ................. . .............. ............... 3.00 N. 380 W. 
15 2!).593 29.414 32.67 32.33 .179 . 963 2.00 N. 450 "\V . 
16 29.269 29.092 43.67 39.00 .177 . 620 10.40 s. 3:;ow . 
17 29.386 29.162 43.67 41.00 .224 . 781 19.80 s. 5G0 "\V . 
18 29.395 29.244 44.00 38.00 .151 . 522 14.60 N. 850 E . 
19 29.403 29.225 37.00 35.00 .178 . 807 3.40 N. 450 E . 
20 29.598 29.425 32.33 31.67 .173 . 928 3.20 S. 780 E . 
21 29.243 29.070 33.33 32.67 .173 .933 2.60 S. 450 E. 
22 29.423 29.247 39.33 36.33 .176 . 728 4.00 N. 300 W . 
23 29.839 29.669 36.00 34.00 .170 . 802 2.00 N. 290 E . 
24 29 .809 29.641 33.00 32.00 .168 .893 8 .00 s. 300 E. 
25 28.857 28.593 44.00 43.00 .264 . 918 75.00 S. 4!"P "\V . 
26 29.380 29.231 35.00 32.33 .149 .730 11.20 N. 510 "\V. 
27 2!).388 29.119 35.00 33.33 .169 .830 4.00 N 450 "'vV. 
28 29.458 29.287 34.33 33.00 .171 . 8fi2 3.00 N. 750 W . 
29 29.269 29.040 42.00 40.33 .229 .857 25.00 s. 450 w. 
30 29.254 29.012 46.33 43.33 .242 .7G!) 3.20 S. 3~0 "\V. 
Means ... 29.427 I 29.220 I 40.84 l 38.39 
------
I .207 I .7!J2 I 12.60 N. 460 W. 
Amount of Am't of rain 

















































ABSTRACT-Continued.-GRAND HAVEN, ~1:ICHIGAN, DECEMBER, 1859. 
PRESS\TRE. TEMPERATURE. VAPOR. I WIND. 
DATE. 
Elasticity. I Humidity. Total. Gaseous. Dry. Wet. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.383 29.208 34.00 33.00 . 175 .895 10.40 N. 330 E . 
.2 29.779 29.675 29.33 20.00 .104 .951 10.40 N. 3:;o E. 





............... ............... 3.00 S. 700 E. 
5 29.413 29.251 34.00 32.33 .162 .826 8.00 S. 300 W. 
6 29.458 29.348 20.33 20.33 . no 1.000 38.00 N. 450 W . 
7 29.630 29.552 17.00 16.00 .078 .834 35.00 N. 450 W. 
8 29.687 29.590 20.00 19.33 .097 .900 2.20 s. 340 w. 
9 29.546 29.422 31.67 28.67 .124 .691 10.40 N. 330 W. 
10 29.674 29.554 29.33 27.00 . 120 .742 ~2.40 s. 370 w . 
11 29.312 29.134 37.00 35.00 .178 .807 10.40 N. 7GO vV. 
12 29.433 29.370 13.00 12.00 .063 .810 3.20 N. 45° E. 
13 29.559 29.492 18.00 16.00 .067 . 682 2.60 S. 790 E . 
14 29.628 29.545 17.00 16.33 .083 .890 1.80 S. 330 E 
15 29.487 29.372 27.67 25.67 . 115 . 766 3.00 S. GOO W . 
16 29.427 29.308 28.33 26.33 .ll9 .770 2.20 S. 3G0 E. 
17 29.697 28.963 28.67 27.33 .134 .748 13.30 N. 750 E. 
18 29.007 28.856 33.00 31.00 .]51 .800 0.60 w. 
19 2!).289 29.116 33.67 32.67 .173 .894 2.40 N. 150 E. 




1.80 s. 750 E. 
.21 29.321 29.213 26.33 24.33 .108 . 756 14.60 s. 560 w. 
22 29.319 29.224 20.67 19.67 .095 .853 10.40 N. 300 W. 
23 29.272 29.195 17.67 16.33 .077 .785 17.20 N. 200 W. 
24 29.458 ' 29.363 20.67 19.67 .095 .853 17.20 N. 7GO vV. 
25 29.039 28.895 28.33 27.67 .144 .923 4.80 s. 550 vv. 
26 29.397 29.272 27.33 26.00 .125 . 843 1.60 N. 150 W . 
27 29.709 29.620 19.33 18.33 .089 .847 6.40 S. 8:40 E. 
28 29.617 29.547 14.67 13.67 .070 .821 12.00 E. 
29 29.247 29.163 18.33 17.33 .08t1 .842 2.80 N. 180 E. 
30 ~9.375 29.309 13.67 12.67 .066 .814 42.00 N. 450 vV. 



































































SECRETARY OF WAR. 385 
APPENDIX No. 2. 
ANNUAL REPORT OF SURVEY NORTHERN AND NORTHWESTERN LAKES 
FOR 1860. 
Table D.-Meteorological observations.-Lake Huron. 
Approximate height of lake above sea, 57 4 feet. 
LOCATION OF STATIONS. 
Thunder Bay Island, Mich.-Lat. 45° 2' 17" N., long. 83° 9' 26".5 W. 
Height above lake, 40 feet. 
Observer-J. J. Malden, Esq. 
Ottawa Point, Michigan.-Lat. 44° 15' 35'' N., long. 83° 24' 31".3 \V. 
Height above lake, 13 feet. 
Observer-John Oliver, Esq. 
Forestville, Michigan.-Lat. 43° 391 35" N., long 82° 35' 51".99 W. 
Height above lake, 30 teet. 
Observers-Lieutenant C. N. Turnbull and James Carr, Esq. 
Sanilac) Michigan.-Lat. 43° 22' 10'1.95 N.) long. 82° 31' 28" W. 
Height above lake, 30 feet. 
Observer-E. P. Austin, Esq. 
Fort Gratiot, Micbigan.-Lat. 42° 59' 52".18 N., long. 82° 251 6''.4 W. 
Height above lake, 20 feet. 
Observers-Lieutenant C. N. Turnbull and James Carr, Esq. 
Detroit, Michigan.-Lat. 42° 19' 58" N., long. 83° 2' 33" W. 
Height above Detroit river, 30 feet. 
Observers-Lieutenant C. N. Turnbull and E. P. Austin, Esq. 
VoL. rr--25 
ABSTRAOT-Continued.-THUNDER BAY IsLAND, MICHIGAN, AuGUST, 1858. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
T otal. Gaseous. Dry. Wet. Elasticity. Hmnidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 







.................. ::::::::::::;ti ............... ····················· ··························· 3 ..................... ..................... 
·················· 
.................. ............... ..................... 
··························· 4 
····················· 
...................... .................. .................. ............... ............... 
····················· 
........................... 
5 29.384 28.817 72.2 66.4 . 567 .714 2.6 N. 450W . 
6 29.483 28.913 74.1 67.1 .570 .677 7.5 N. 550 E. 
7 29.470 28.769 75.0 70.7 .701 .7!)9 7.0 S. 240 "\V. 
8 29.438 28.727 75.7 71.4 .711 .803 16.5 s. 250 w. 
9 29.421 28.700 76.5 71.7 .721 .786 3.8 S. 60W. 
10 29.428 ;28.807 72.4 67.7 .621 .773 9.6 N. 250W. 
11 29.404 28.809 75.1 68.2 .595 .682 3.9 N. 280W. 
12 29.521 28.869 73.1 68.9 .652 .818 3.6 N. 720 E. 
13 29.650 29.024 75.2 69.0 .626 . 719 13.3 S. 190 E . 
14 29.476 28.798 75.4 70.4 .678 .769 9.6 S. go E. 
15 29.423 28.880 69.9 64.7 .543 .750 14.6 N. 290 W. 
16 29.522 29.014 69.5 63.5 .508 .702 1.0 S. 300 W. 
17 29.349 28.604 74.9 72.0 .745 .861 8.0 s. 210 w. 
18 29.303 28.896 62.4 57.4 .407 .721 27.0 N.210W. 
19 29.389 29.083 58.2 51.9 .306 .604 2.8 N. 610 E. 
20 29.244 28.804 67.6 60.4 .440 .666 11.2 N. 790 W. 
21 29.425 28.982 65.4 59.9 .443 .707 2.0 N. 3IOW. 
22 29.589 29.303 57.9 51.2 .286 .599 25.0 N.uow. 
23 29.677 29.30(J 58.9 55.6 .377 .747 1.6 N. 540 E. 
24 29.549 29.158 66.0 58.4 .391 .612 4.0 N. 530W. 
25 29.637 29.217 65.0 59.0 .420 .680 3.0 S. go E. 
26 29.408 28.902 67.1 62.5 .506 .765 8.0 S. 110 E. 
27 29.048 28.624 58.1 56.1 .424 .876 4.0 N. 320"\V. 
28 29.121 28.815 52.6 51.4 .366 .921 18.5 N.350W. 
29 29.116 28.756 54.1 52.6 .360 .899 25.0 N. 230W. 
30 29. 280 28.917 60.7 55.2 .363 .684 10.4 N. 370W. 































































ABSTRACT-Continued.-THUNDER BAY IsLAND, MICHIGAN, SEPTEMBER, 1858. 
PRESSURE. TEl\lPERATURE. VAPOR. WIND. 
DATE. 
I I 
Elasticity. , Humidity. Total. Gaseous. Dry. Wet. Resul't velocity in Rcsul't direction. 
miles per hour. 
0 0 
1 29.389 28.960 62 58 .429 . 772 3.0 s . 
2 29.097 28.587 63 61 .510 .886 13.3 s. 170 E. 
3 29.063 28.630 64 59 .433 .727 6.4 s. 380 w. 
4 28.969 28.557 61 57 .412 .769 28.0 S. 280W. 
5 29.196 28.793 64 58 .403 .675 8.8 s. 860 w. 
6 29.452 28.961 62 60 .491 .884 4.0 S. 400 E. 
7 29.371 28.849 67 63 .522 .790 13.3 s. 
8 29.321 28.856 64 60 .465 .780 1.8 N. 490W. 
9 29.351 28.912 59 57 .439 .878 2.6 S. 850 E. 
10 29.154 28.725 62 58 .429 .772 6.4 N. 850 W. 
11 29.224 28.902 57 52 .322 .692 11.2 w. 
12 29.489 29.167 57 52 .322 .692 ..................... N.now. 
13 29.595 29.274 55 51 .321 .743 ..................... S. 450 E. 
14 29.516 29.176 62 55 .340 .612 4.0 S. 330 E. 
15 29.150 28.694 60 58 .456 .880 ..................... s. 720 w. 
16 29.139 28.831 56 51 .308 .687 ..................... N. 450 W. 
17 29.411 29.129 56 50 .282 .627 4.0 N. 670W. 
18 29.380 29.000 59 55 .380. .761 ..................... s. no E. 
19 29.641 29.181 62 59 .460 .828 1.0 s. 
20 29.430 28.954 68 62 .476 .695 7.2 S. 620W. 
21 29.595 29.313 52 48 .282 .727 8.0 N. 450W. 
22 29.648 29.425 49 44 .223 .638 3.0 N. 27°W. 
23 29.526 29.279 49 45 .247 .710 2.4 s. 760 w. 
24 29.521 29.263 50 46 .258 .716 10.4 N. 450 E. 
25 29.707 29.425 52 48 .282 .727 1.0 N. 730 E. 
26 29.748 29.440 54 50 .308 .738 2.4 S. 70 E. 
27 29.645 29.254 56 54 .391 .872 17.2 S. 120 E. 
28 29.444 29.066 57 54 .378 .812 5.6 S. so E. 
29 29.047 28.596 65 60 .451 .731 2.8 s. 670 w. 
30 29.241 28.907 52 50 .334 .861 3.4 N. 60E. 
--------------




























































ABSTRAOT-Oontinued.-THUNDER BAY IsLAND, MICHIGAN, OcTOBER, 1858. 
PRESS!lRE. TEI\IPERATURE. VAPOR. WIND. 
I I I ! -~ ~~:~~~s~: A:!; 't ~e~~~ Total. I Gaseous. Dry. I Wot. Elasticity., Humidity. Res~l't velocity in Resul't direc.tion. snow. 
miles per hour. 



























































































































































































































































MeanSJ ........ l~~r-29-:12sl-4sA71-45~1--.2nl--. 776"1--9-.5-/ 
N. 450 E. 
S. 450 E. 
N. 830 W. 
N. 50 E. 
N. 250 W. 
S. 350 E. 
N. 500 W. 
N. 840 W. 
N. 
N. 420W. 
s. 660 E. 
S. 450 E. 
N. 720 W. 
s. 250 w. 
S. 410 E. 
S. 370 E. 
s. 
S. 340 E. 
N. 330 W. 
N. 450 E. 
S. 270 W. 
s. 290 w. 
N. 120 E. 
E. 
S. 450 E. 
S. 500 E. 
S. 550 E. 
S. 790 E. 
S. 160 E. 
s. 470 w. 



























































ABSTRACT-Continued.-THUNDER BAY IsLAND, MICHIGAN, NoVEMBER, 1858. 
PRESSURE. TEUPEIU.TURE. VAPOR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.698 29.462 43.5 41.5 .236 .834 45.0 E. 
2 29.540 29.315 43.9 41.5 .225 .802 97.0 E. 
3 29.431 29.167 44.0 43.0 .264 .918 52.5 E. 
4 29.333 29.064 46.6 44.8 .269 .872 1.8 s. 400 w. 
5 29.334 29.063 44.7 43.7 .271 .919 12.0 S. 660 E. 
6 29.142 28.884 44.0 42.7 .258 . 901 54.0 N. 840 E . 
7 29.115 28.911 40.2 38.3 .204 .828 18.5 N. 390 E. 
8 29.299 29.142 36.5 33.8 . 157 .739 52.5 N. 340 E . 
9 29.357 29.221 31.6 29.0 .136 .738 31.0 N. 720 E. 
10 29.478 29.359 29.5 27.1 .119 .735 37.0 N. 670 E. 
11 29.526 29.392 30.1 28.2 .134 . 795 2.6 N. 290 W. 
12 29.265 29.103 34.2 32.5 .162 .823 34.0 s. 320 w. 
13 29.269 29.164 24.5 22.9 .105 .794 63.0 N. 450W. 
14 29.427 29.324 25.9 23.7 .103 .724 48.0 N. 450 W. 
15 29.458 29.370 24.6 22.6 .088 . 726 66.0 N. 270W . 
16 29.445 29.316 31.0 28.6 .129 .745 40.0 N. 450W. 
17 29.405 29.257 31.7 30.0 .148 .823 32.0 s.3ow. 
18 29.376 29.234 31.7 29.7 .142 .792 44.0 N. 670 W. 
19 29.513 29.398 28.5 26.1 .115 .729 26.0 N. 630W. 
20 29.340 29.211 33.0 29.8 .129 .684 14.6 s. 380 w. 
21 29.229 29.080 37.0 33.7 .149 .679 8.0 S. 450 E. 
22 29.262 29.088 38.1 35.5 .174 . 758 17.2 S. 830 E . 
23 29.151 28.983 37.7 34.9 .168 .746 31.0 N. 790 E. 
24 29.338 29.205 32.0 29.4 .133 .739 30.0 N. 220 E. 
25 29.511 29.401 28.7 26.0 .110 . 696 32.0 N. 450 W . 
26 29.670 29.551 30.0 28.1 .119 .781 18.5 N 450W. 
27 29.505 29.420 39.7 32.2 .085 • 346 1.6 N. 230 W . 
28 29.220 29.093 27.2 26.0 .127 . 857 23.7 N. 840 E . 
29 28.975 28.844 29.7 27.9 .131 . 803 44.0 s. 380 w . 
30 29.401 29.312 21.7 20.0 .089 .761 39.0 N. 510 W. 
































































ABSTRACT-Continued.-THUNDER B.AY IsLAND, MrcHIG.AN, DECEMBER, 1858. 
PRESSURE. TEJ\lPERATURE. VAPOR. WIND. 
DATE. 
'I'otal. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 I 
1 29.559 29.428 30.7 28.5 .131 .766 44.0 S. 30W. 
2 29.434 29.312 30.0 27.6 .122 .739 20.1 N. 670 W. 
3 29.566 29.473 21.4 20.1 .093 .814 19.8 N. 300W. 
4 29.247 29.100 30.0 28.9 .147 .878 55.5 S. 450 E. 
5 28.853 28.684 34.7 33.1 .169 .836 10.4 s. 400 w. 
6 29.582 29.457 29.7 27.5 .125 .728 2.4 N. 450W. 
7 29.142 29.995 30.2 29.0 .147 .870 18.5 s. 690 w. 
8 29.438 29.384 10.0 9.0 .054 .791 11.2 N. 680W. 
9 29.612 29.550 13.2 12.1 .062 .792 27.0 N. 540 W. 
10 29.381 29.306 26.5 22.5 .075 . 517 5.6 N. 640 W . 
11 29.622 29.539 19.9 18.4 .083 .775 11.2 N. 80E. 
12 29.551 29.410 30.5 28.9 .141 .788 60.0 s. 450 E. 
13 29.030 28.824 40.5 38.4 .206 . . 815 11.2 s. 530 w. 
14 29.121 28.979 32.0 29.9 . 142 .784 27.0 N. 2oow . 
15 29.253 29.138 28.1 25.9 .115 . 746 0.5 N. 590 W . 
16 29.442 29.346 25.2 22.9 .096 . 710 7.2 N. 360W . 
17 29.743 29.671 18.5 16.7 .072 .7H3 31.0 N. 
18 29.707 29.604 23.9 22.4 .103 . 803 30.0 S. 450 E . 
19 29.210 29.044 34.1 32.6 .166 . 843 14.6 s. 480 w . 
20 29.255 29.111 30.7 29.2 .144 . 840 1.4 E . 
21 28.995 28.836 34.0 32.2 .159 . 814 3.4 N. 590 E . 
22 29.424 29.345 19.7 18.0 .079 .744 29.0 N. 580W. 
23 29.148 29.011 28.1 27.1 .137 .883 39.0 S. 710 E. 
24 29.836 29.775 14.4 12.9 .061 .729 8.0 N. 420 E. 
25 29.773 29.656 28.0 26.0 .117 .768 35.0 s. 
26 29.335 29.173 33.1 31.7 .162 . 817 22.4 s . 
27 29.497 29.339 34.5 32.5 .158 .795 4.0 N. 890 W. 
28 29.518 29.373 30.5 29.1 .145 .849 48.0 S. 450 E. 
29 29.289 29.154 28.9 27.6 .135 .853 63.0 S. 680 E. 
30 29.130 28.983 30.9 29.5 .147 .851 48.0 s. 450 E. 
31 28.988 28.835 33.4 31.4 .153 .801 30.0 s. 470 w. 


































































ABSTRAOT-Continued.-TrruNDER BAY IsLAND, ~IrcrriGAN, JANUARY, 1859. 
PRESSURE. TE~[PER.A. TURE. VAPOR. WL'iD. 
DATE. Wet. Elasticity. Total. Gaseous. Dry. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29 .446 29.332 27.1 25.2 .114 .773 26.0 N.8ow. 
2 29.611 29.482 29.2 27.4 .129 .799 9.6 s. 620 w. 
3 29.387 29.235 32.7 30.9 .152 .819 39.0 s. 60 E. 
4 29.369 29.240 29.5 27.6 .129 .789 12.0 N. 570 \V. 
5 29.183 29.056 29.0 27.1 .127 .786 5.6 s. 680 w. 
(j 29.515 29.425 21.9 20.2 .090 .763 3.4 N.30W. 
7 29.081 29.041 2.7 2.0 .040 . 810 60.0 N . 
8 29.331 29.267 15.7 14.1 .064 .724 27.0 N. JOOW. 
9 29.630 29.605 - 3.2 ·- 4.1 .025 "661 28.0 N. 110 W. 
10 29.752 29.715 3.7 2.6 .037 .723 15.9 s. 570 w. 
11 29.302 29.200 20.5 20.0 .102 .926 3.0 S. 570 W. 
12 29.143 28.992 31.9 30.4 .151 . 845 1.6 S. 510 E . 
13 29.255 29.106 32.1 30.5 .149 .833 1.4 s. 300 w. 
14 29.028 28.859 33.1 32.1 .169 .893 13.3 N. 630 E. 
15 28.969 28.867 23.7 22.2 .102 .801 45.0 N. 60E. 
16 29.151 29.029 27.0 25.6 .122 . 832 19.0 s. 580 w . 
17 29.665 29.612 12.0 10.5 .053 .706 36.0 N.70W. 
18 29.604 29.521 20.6 18.9 .083 . 742 30.0 s. 540 w . 
19 29.276 29.133 30.5 29.0 .143 .839 13.3 S. 40 E. 
20 29.006 28.824 36.2 34.7 .182 .852 37.0 S. 
21 29.257 29.199 15.5 13.5 .058 .653 32.0 N. 340 vV. 
22 29.629 29.601 6.0 3.D .028 . 4% 3-1.0 N. 470 W . 
23 29.690 29.643 12.0 10.1 .047 .630 22.4 N. 850 \V. 
24 29.458 29.351 25.7 23.9 .107 . 874 55.5 s . 
25 29.460 29.316 32.0 30.0 .144 .794 17.2 s. 9ow. 
26 29.670 29.548 27.6 26.0 .122 .813 3.0 N. 620 W. 
27 29.503 29.364 30.2 28.6 . 139 .827 32.0 S. 620 E . 
28 29.098 28.945 32.2 30.6 .153 .836 14.6 S. 350 W. 
29 29.170 29.074 24.0 22.1 .096 . 752 12.0 N. 420 vV . 
30 29.722 29.628 22.7 21.0 .094 . 768 13.3 N. S60W. 
31 29.661 29.567 22.7 21.0 . 094 .768 8.8 s. 530 w . 
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ABSTRACT-Continued.-THUNDER BAY IsLAND, MicHIGAN, FEBRUARY, 1859. 
PRESSURE. TEI\IPERATURE. VAPOR. WIND, 
DATE. 
T otal. Gaseous. Dry. Wet. Elastic ity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 




24.7 .116 .816 9.6 N. 830 E. 
2 29.311 29.228 20.2 18.5 .083 .746 70.5 S. 860 E. 
3 29.098 29.040 14.6 12.9 • 058 .696 27.0 N. 520 E . 
4 29. 067 29.044 3.0 1.0 .023 .460 4.0 N. 
5 29.484 29.415 16.7 14.9 .069 .699 2.8 N. 730W. 
6 29.683 29.624 14.7 1.3.0 .059 .697 4.0 N. 
7 29.480 29.393 22.4 20.4 .087 .725 27.0 s. 330 w. 
8 29.146 29.022 29.0 27.0 . 124 .775 29.0 S. 40W . 
9 29.288 29.222 17.0 15.2 .066 .694 27.0 N. 450W. 
10 29.584 29.543 8.7 7.0 .041 . 630 12.0 N . 
II 29.660 29.619 9.5 7.7 .041 .618 2.4 S. SlOW. 
12 29.629 29.565 15.7 14.1 .064 .724 1.8 N. 220W. 
13 29.463 29.393 18.0 16.2 .070 .714 12.0 N. 700W. 
14 29.284 29.176 26.0 24.1 • 108 . 767 3.6 s. 600 w . 
15 29.237 29.078 33.2 31.6 .159 .842 2.8 s. 370 w. 
16 29.3.52 29.224 29.2 27.4 . 128 .795 2.8 s. 450 w . 
17 29.282 29.128 33.7 31.7 .154 . 794 35.0 S. 450 E. 
18 29.348 29.191 35.7 33.2 .157 .751 1.8 N.40E. 
19 28.966 28.808 34.5 32.5 .ISS .794 25.0 S. 130 E. 
20 28.851 28.727 29.0 27.0 .124 .775 48.0 N. 630W. 21 29.445 29.346 24.2 22.4 .099 .766 8.0 N. 450W. 22 29.249 29.093 34.2 32.2 .156 .793 3.4 s. 
23 29.324 29.182 31.2 29.4 .142 .811 3.6 N.10W. 24 29.709 29.644 16.2 14.5 .065 . 711 26.0 N. 310 E. 
25 29.454 29.367 21.7 19.9 .087 .737 67.5 S. 450 E. 
26 28.966 28. 849 28 .0 26.0 .117 .768 3.4 S. 4.50 E. 
27 29.058 28.914 32.0 30.0 .144 .794 1.5 s. soo w. 
28 29.511 29.398 27.2 25.2 .113 .762 15.9 N. 480 W. 























































ABSTRAOT-Oontinued.-THUNDER BAY IsLAND, MICHIGAN, MARcrr, 1859. 
--- --
PRESS ORE. TEMPERATURE. VAPOR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul 't direction. 
miles per hour. 
0 0 
1 29.822 29.798 15.7 13.7 .024 .237 11.2 N.8ow. 
2 29.787 29.720 25.0 23.1 .067 . 444 27.0 s . 
3 28.867 28.704 33.2 31.9 .163 .'842 54.0 S. 340 E. 
4 28.547 28.411 33.5 31.5 .136 .670 14.6 s. 620 w. 
5 29.136 29.000 33.5 31.5 .136 .670 20.1 N. 450 W. 
6 29.524 29.410 32.7 30.7 .114 .545 1.8 N. 630 E. 
7 29.208 29.048 34.7 32.7 .160 .795 20.1 S. 580 E. 
8 29.110 28.942 35.7 33.7 .168 .801 23.6 N. 280 E. 
9 29.405 29.295 32.1 30.1 .llO .538 2.6 S. 720 E. 
10 29.307 29.145 35.0 33.0 .162 .797 5.6 S. 120 E. 
11 28.965 28.787 36.2 34.5 .178 .833 60.0 £. 450 E. 
12 28.975 28.802 35.1 33.6 .173 .847 30.0 s. 20 E. 
13 29.570 29.462 32.4 30.2 .108 .525 23.7 N. 40E 
14 29.024 28.873 34.5 32.1 .151 .754 52.5 S. 450 E. 
15 29.076 28.972 31.1 29.1 .104 .524 3.8 s. 150 w. 
16 29.468 29.355 32.5 30.5 .113 .538 8.8 s. 430 w. 
17 29.208 29.025 38.2 36.0 .183 . 794 37.0 s. sow. 
18 28.690 28.534 34.2 32.2 .156 .793 43.0 N. 340 E. 
19 28.830 28.749 27.7 25.7 .081 .475 70.5 N. 60W. 
20 29.436 29.361 27.5 25.2 .075 . 442 12.0 N.now . 
21 29.258 29.098 34.7 32.7 .160 .795 31.0 S. 400 E. 
22 29.206 ~.9.032 36.5 34.5 .174 .805 9.6 S. 270 E. 
23 29.077 -~.8.,980 41.6 38.7 .197 . 747 37.0 s. 220 E. 
24 28.753 :-2'8:560 40.1 37.6 .193 .777 37.0 ·~ s. 200 w. 
25 28.993 ' 28.895 24.7 22.7 .098 .744 31.0 N. 200W. 
26 29.199 29.10.4 24.4 22.2 .095 .717 2.0 S. 550 W. 
27 2!). 057 I 28.94:8 32.2 30.1 .109 .530 12.0 S. 450 E. 
28 28.904 28.784 ~33.1 31.1 .120 .574 37.0 E. 
29 28.339 28.199 '·33.2 31.5 .140 .699 23.7 s. 680 w. 
30 29.009 28 .914 29.7 27.1 . 095 .530 17.2 N. 830W . 
31 29.284 29.156 29.2 27.4 . 128 . 795 23.7 N. 620 W . 
Means ......... 29.130 
---






























































ABSTRACT-Continued.-THUNDER BAY IsLAND, MICHIGAN, APRIL, 1859. 
PRES SURE. TEMPERATURE. VAPOR. WIND, 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Rcsul't velocity in Resul't direction. 
mU cs per hour. 
0 0 
1 29.548 29.401 31.63 29.88 .147 .818 35.0 S. 5GO E. 
2 29.278 29.137 32.00 29.75 .141 . 771 32.0 S. 670 E . 
3 29.713 29.579 30.75 28.57 .134 .764 28.0 s. 670 vv. 
4 29.138 29.038 25.88 23.62 .100 .725 27.0 N. 220 W. 
5 29.186 28.97S 29.50 27.00 .188 . 725 19.8 N. 220 W . 
6 29.245 29.103 33.75 31.00 .142 .734 8.0 N. 780 vV . . 
7 29.131 28.980 33.50 31.62 .151 .800 2.0 N. 20 E. 
8 29.502 29.378 27.00 24.75 .124 .775 34.0 N. 170 'lv. 
9 2!). 687 29.457 30.00 28.00 .130 .782 10.4 S. 120 E. 
10 29.315 29.160 33.75 31.75 .155 .792 37.0 S. 450 E. 
11 28.743 28.627 37.00 32.12 .116 .527 1.0 N. 450 E. 
12 29.335 29.186 34.75 32.32 .149 .744 3.2 N. 220 Vv. 
13 29.367 29.191 35.38 33.87 .176 .849 18.5 S. 620 E. 
14 28.707 28.537 36.88 34.50 .170 .802 42.0 s. 
15 28.815 28.671 32.25 30.12 .144 .794 52.5 s. 450 w. 
16 29.072 28.917 34.25 32.12 .155 . 792 28.0 N. 450 vV . 
17 29.297 29.135 35.00 33.00 .162 • 797 4.0 N. noW . 
18 29.399 29.235 34.25 32.25 .164 .798 4.0 S. 450 E. 
19 29.432 29.254 36.75 34.87 .178 .807 4.0 N. 340 E. 
20 29.320 29.150 36.00 34.12 .170 .802 4.0 S. 330 E. 
21 29.210 29.030 36.00 34.38 .180 .851 12.0 N. 340 E. 
22 29.282 2!).118 35.75 33.75 I .164 • 801 27.0 N. 220 E . 
23 29.202 29.045 37.25 34.38 .157 .712 67.5 N. 
24 29.175 28.995 37.25 34.62 .180 . 851 6.4 N • 
25 29.370 29.182 39.50 37.12 .188 .773 4.0 E. 
26 29.300 29.122 37.25 35.00 .178 .807 3.2 N. 710 vV. 
27 29.564 29.409 34.63 32.25 .155 . 792 18.5 N. 120 E . 
28 29.584 29.381 40.50 38.12 .203 . 820 3.4 s . 
29 29.529 29.261 44.38 41.75 .268 .881 1.0 s. 
30 29..522 29.306 45.00 41.50 .216 . 723 2.4 N. 220 W . 


























































ABSTR.ACT-Coutinued.-THUNDER BAY IsLAND, l\hcHIGAN, MAY, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE· Wet. Elasticity., Humidity. Total. Gaseous. Dry. Resui't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.714 29.476 46.00 43.25 .238 .767 1.0 S. 450 E. 
2 29.693 29.516 41.75 37.88 .177 .661 10.4 N. 670 E. 
3 29.674 29.456 43.88 41.00 .218 .756 8.8 N. 790 E. 
4 29.52fi 2!).300 42.50 40.50 .226 .831 8.0 S. 450 E. 
5 29.465 29.181 48.25 46.25 .284 .850 4.0 S. 730 E. 
6 29.446 29.138 51.50 48.75 .308 .794 12.0 s. no E. 
7 29.300 29.018 51.63 47.75 .282 . 727 3.4 S. 50E . 
8 29.247 29.064 41.38 37.50 .173 .657 9.6 N. 400 E. 
9 29.333 29.134 42.25 39.12 .199 .744 11.2 N. 840 E. 
10 29.416 29.183 44.75 41.50 .223 .759 0.4 N. 790 E. 
11 29.306 29.073 45.75 42.50 .233 .765 23.7 S. 390 E. 
12 29.359 29.121 45.13 43.12 .238 .767 8.8 S. 120 E. 
13 29.523 29.311 41.50 39.12 .212 .824 43.0 N. 
14 29.778 29.594 39.63 37.00 .184 .752 8.0 N. 610 E. 
15 29.668 29.445 44.63 41.62 .223 .759 2.6 N. 330 E. 
16 29.175 28.927 44.50 42.75 .248 .838 33.0 S. 340 E. 
17 29.015 28.736 47.50 45.37 .279 .849 2.4 s. 200 w. 
18 29.047 28.737 49.75 47.25 .290 .819 3.0 N. 840 E. 
19 29.521 29.308 43.75 40.62 .213 .753 17.2 N. 40E. 
20 29.481 ' 29.252 44.00 41.37 .229 .796 3.0 S. 860 E. 
21 29.163 28.927 43.50 41.50 .236 .834 3.0 N. 
22 29.292 29.066 43.75 41.25 .226 .795 19.8 N. 140 E. 
23 29.335 29.047 50.75 47.50 .289 .788 10.4 s. 
24 29.295 29.022 50.50 46.88 .273 .752 60.0 S. 450 E. 
25 29.406 29.107 52.25 48.75 .299 .762 2.4 N. 600 E. 
26 29.421 29.155 47.50 45.12 .266 .811 3.4 N. 670 E. 
27 28.902 28.605 49.13 46.88 .297 .853 27.0 s. 300 w. 
28 29.220 28.960 48.00 45.25 .260 .777 1.6 s. 560 w. 
29 29.323 29.083 45.00 42.50 .240 .800 30.0 N. 30E. 
30 29.6ti3 29.423 46.00 43.25 .240 .768 1.8 S. 670 E. 
31 29.501 29.228 50.50 46.88 .273 .752 12.0 S. 270 E. 
Means ........ 29.393 I 29.148 46.03 42.58 I .245 




























































ABSTRACT-Continued,-THUNDER BAY IsLAND, MICHIGAN, JuNE, 1859. 
PRESSURE". TEMP ERA TORE. VAPOR. WIND. 
DATE. Elasticity., Humidity. Total. Gaseous. Dry. Wet. Resul't velocity in Resul't direction. 
miles per hour. 
52~38 0 1 29.346 29.005 50.62 .341 .863 35.0 S. 50 E. 
2 29.206 28.852 61.50 54.87 . 354 .659 30.0 s. 560 w . 
3 29.532 29.324 43.25 40.00 .208 .750 58.5 N.60E. 
4 29.790 29.613 41.75 37.75 .171 .661 35.0 N. 
5 29.614 29.343 49.00 45.75 .271 .781 4.0 S. 200 E. 
6 29.478 29.208 51.00 47.25 .270 .722 26.0 s. no E. 
7 26.266 28.952 50.75 48.62 .314 .857 35.0 S. 450 E. 
8 29.244 28.948 51.00 48.12 .296 .790 32.0 N. 170 W. 
9 29.361 29.088 47.25 45.00 .273 .847 3.4 N. 780 W. 
10 29.516 29.351 42.38 37.25 .155 .577 51.0 N.now. 
11 29.668 29.457 44.75 41.25 .211 .720 3.6 s. 250 w. 
12 29.215 28.812 54.25 50.75 .403 .790 54.0 s. 180 w. 
13 29.240 28.919 54.38 51.12 .321 .743 12.0 N. 
14 29.396 29.099 48.75 47.00 .297 .853 54.0 S. 300 E. 
15 29.029 28.675 61.13 55.12 . 354 .659 40.0 N. 650 W . 
16 29.398 29.140 51.25 46.62 .258 .686 19.8 N. 30E. 
17 29.374 29.066 51.75 49.00 .308 . 794 0.0 o. 
18 29.350 29.001 55.13 51.87 .349 .805 2.6 S. 280W. 
19 29.280 28.945 54.00 50.87 .335 .802 4.8 S. 27 E. 
20 29.099 28.714 56.38 54.37 .385 .814 2.0 s. 
21 29.134 28.764 55.75 53.12 .370 .839 17.2 N. 250W. 
22 29.297 28.962 56.00 52.00 .335 .747 8.8 N. ISO E. 
23 29.453 29.138 54.25 50.75 .315 .714 1.0 N. 220 E. 
24 29.480 29.117 57.25 53.50 . 363 .782 3.4 N. 670 E . 
25 29.477 29.058 60.63 57.12 . 419 .795 2.2 s. 670 w . 
26 29.397 28.970 60.75 57.62 . 427 .796 18.5 S. 70 E . 
27 29.214 28.708 64.25 61.37 . 506 .835 42.0 s. 450 w . 
28 29.326 28.855 59.88 58.50 .471 .466 1.2 s. 220 w. 
29 29·256 28.778 63.75 60.37 .478 .831 27.0 N. 8SOW. 
30 29.590 29.282 54.00 50.12 .308 . 738 4.8 s. 250 w . 


























































ABSTRACT-Continuecl.-THU1-.TDER BAY IsLAND, MICHIGAN, JuLY, 1859. 
PRESSURE. 
I 
TEMPERATURE. I moR I w.,n. l Amount of I Am't of rain 
DATE• I I Gaseous. Dry. I Wet. Elasticity. Humidity. Resul't velocity in\ Resul't direction. cloudiness. or melted Total. snow. 
miles per hour. 
0 0 
1 29.256 ..................... 58.5 .................. ............... ............... 20.1 s. 8.7 
2 28.951 ..................... 60.9 .................. . . . . . . ~ ..... " .. ............... 22.4 N. 720 W. 8.7 I 0.16 3 29.594 ..................... 48.5 .................. ............... ............... 37.0 N. 4.5 
4 29.798 ..................... 54.1 . ................. ............... ............... 2.4 S. 450 E. 0.0 
5 29.737 ..................... 57.1 ................... ................ . .............. 37.0 s. 450 w. 0.0 
6 29.632 ..................... 56.7 . ................. ............... ............... 2.8 S. 220W. 10.0 0.72 
7 29.553 ..................... 54.5 . ................. ............... 
··············· 
2.4 S. 630 E. 10.0 0.16 
8 29.587 57.1 3.4 E. 5.0 0.10 U1 ..................... . ................. ......... , ..... ............... ~ 
9 29.607 ...................... 62.1 
·················· 





............... ................ 37.0 s. 5.2 P:l t_:z:j 










............... ............... 1.8 N. 560 E. 6.5 ~ 
14 29.415 68.5 2.8 S. 250 E. 7.7 1.04 ~ 
····················· 
................... ............... ............... 
15 29.320 ..................... 68.4 .................. ............... ............... 14.6 N. 450 W. 6.0 0 
16 29.230 ..................... 72.5 .................. ............... ............... 5.6 s. 290 w. 8.7 l:rj 
17 29.372 
····················· 
69.7 •••• 1. , ., •••••••.. 
··············· 
............... 1.4 w. 7.2 ~ 18 29.232 ..................... 74.0 .................. ............... . .............. 2.4 s. 180 w. 5.7 p... 
19 29.192 ..................... 74.9 .................. ............... . .............. 1.4 N. 450 E. 1.0 ~ 20 29.330 
····················· 
66.2 .................. ............... ............... 39.0 N. 40E. 3.5 
21 29.303 ..................... 65.4 .................. ............... ................ 3.6 S. 760 E. 8.0 
22 29.138 
····················· 
64.2 .................. lllllll•••tw.,ll ............... 54.0 N. sow. 3.5 
23 29.314 ..................... 62.2 . ................. ............... ............... 3.0 s. 780 w. 4.0 
24 29.288 ..................... 65.2 . ................. ........ ....... ............... 11.2 S. 210 E. 5.2 
I 
0.52 
25 29.336 ...................... 65.9 . ................. ............... 
··············· 
0.5 S. 610 E. 4.2 
26 29.339 ..................... 56.9 
·················· 
............... , .............. 31.0 N. 350W. 6.7 0.08 
27 29.475 ..................... 57.1 .................. 
··············· 
. .............. 34.0 N.60W. 9.0 
28 29.463 ..................... 61.1 . ................. 
··············· 





............... ............... 3.6 S. 50 E. 2.5 
30 29.430 
····················· 
65.2 .................. ,.,,Witft••••••• . .............. 20.1 S. 150 E. 1.0 
31 29.171 ..................... 63.4 .................. ............... . .............. 5.2 S. 640 E. 9.5 
I 
0.28 




ABSTR.AOT-Oontinued.-THUNDER BAY IsLAND, 1\IrciiiGAN, AuGusT, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
m1les per hour. 
Am't of rain 
or melted 
snow. DATE. I I I I I ~~~~~~~:. Total. I Gaseous. Dry. I Wet. Elasticity. I Humidity. Rcsul't velocity inl Resul't direction. 


































































































































N. 550 E. 
S. 40W. 
N. 340 E. 
N. 840 E. 
N. 240 W. 
N. 860W. 
N. 400 E. 
S. 340 E. 
s. 400 E. 
S. 420 E. 
s. 280 w. 
N. 500 E. 
S. 280 E. 
N. 150 E. 
N. 
N. 200 N. 
s. 450 E. 
N.60W. 
N. 200 W. 
s. 
S. 340 E. 
S. 270 E. 
s. 120 w. 




N. 220 E. 
N. 550 E. 
N. 450 W. 
N.40W. 
----


















































ABSTRACT-Continued.-THUNDER BAY ISLAND, MicHIGAN, SEPTEMBER, 1859. 
PRESSURE. 
I 
TElllPERATURE. I VANR. W<ND. I Amount of I Am 't of rain 
DATE. ,---- I Dry. "\-Vet. Elasticity. I Humidity. Resul't velocity in' Rcsul't direction. cloudiness. or melterl Total. Gaseous. snow. 
miles per bour. 
0 ::::.:~::~:0: ~::~: .:H H.::-:!:-·:.:--.:·-::: 1 29.158 ..................... 54.6 31.0 N. 870 W. 8.7 2 29.322 ....................... 51.9 5.6 N. 500W. 7.7 3 29.139 ····················· 56.7 42.0 N. 640 W. 6.5 0.18 4 29.516 ····················· 52.5 31.0 N.190 W. 8.2 5 29.678 ..................... 53.7 11.2 N. 70 E. 5.2 
6 29.784 ..................... 54.1 .................. :::::::::::::::1::::::::::::::: 1.6 N. 4.0 7 29 . 7ll 
····················· 
59.9 .................. 5.6 s. 180 w. 4.2 U1 8 29.648 ..................... 58.7 ................... :::::::::::::::1::::::::::::::: 7.2 s. 240 w. 9.5 tr:l 9 29.523 ..................... 63.5 .................. 35.0 S. 180 E. 10.0 0 ~ 10 29.303 ..................... 65.5 .................. ............... . ............... 4.8 S. 100 E. 7.5 0.72 t>j 
11 29.086 ...................... 62.2 .................. ............... ............... 26.0 N. 400 W. 4.2 0.31 1-] 
12 29.824 
··············•o•••·· 63.5 .................. oo•••·········· •••••• ~ ••••••• 0 55.5 w. 5.2 > 
13 29.150 48.5 63.0 N. 310W. 5.0 0.13 ~ oooooo••············· .................. ............... 
··············· ~ 14 29.487 ••o•••············o•• 41.2 ········••oooooooo ............... ............... 45.0 N. 4.2 
15 29.684 ······•••o••········· 48.0 ···············••o ................ •••••o••······· 23.7 S. 240 E. 8.7 0 
16 29.485 ····••••o·•·········· 53.2 .................. ............... ............... 19.8 S. 510 E. 7.5 l'%j 
17 29.358 ..................... 56.5 oooooooooooooooooo ............... o••••·········· 2.4 s. 590 E. 1.5 _. 
18 29.237 59.9 35.0 S. 270 E. 8.7 0.17 <:l ~ ••••••• 0 •••••••••••• . ................. ............... 
··············· > 19 29.061 
····················· 
57.2 .................. oo•••••········ 
··············· 
32.0 N. 590 E. 10.0 0.42 :0 20 29.465 ..................... 4G.4 . ................. ............... ............... 49.5 N. 790 E. 6.7 
21 29.350. 
····················· 





............... ............... 8.8 S. 810 E. 10.0 
I 
0.33 
23 29.399 oooo•••••••••••o••••• 53.7 .................. ............... ............... 1.4 s. 750 E. 10.0 0.42 
24 29.428 ...................... 55.2 . ................. ............... ............... 12.0 N. 240 E. 8.0 0.07 
25 29.364 
··••••o• •········· ··· 56.7 ................. 
··············· 
••••••• 0 ~ ••••• 0 4.8 S. 350 E. 8.5 
26 29.264 ..................... 57 .~1 .. ................. 
··············· 
............... 10.4 s. 10.0 
27 29.38:3 ..................... 55.5 .................. 
··············· 
. .............. 22 .4 N. 280 W. 7.5 1.07 
28 29.5<19 ! ................ . .... 52.5 .................. ............... 
·······••o••••• 9.6 S. 710 E. 4.5 
29 29.G27 / ............ , ........ 55.2 .................. ............... ............. ... 39.0 s. 350 E. G.2 
30 2!3.283 I 58.0 ................... . ............... 
··············· 
58 .5 S. 220 E. 9.2 I 0.13 ! ..................... 
Means ....... 29.384 , ..................... , 55.2 i====t~··············l········ ······· l 11.2 I N. 680 W. 7.2 I 3.95 C!.::> co 
0 
ABSrrRACT-Continued.-TnuNDER BAY IsLAND, MICHIGAN, OcTOBER, 1859. ~ 
0 
0 
PRESSURE. TEMPERATURE. I VA>OR. I W>ND. I Amonot of I Am't of <>io DATE. I cloudiness. or melted Total. Gaseous. Dry. Wet. Elasticity. I Humidity. Resul't velocity inl Resul't direction. snow. 
miles per hour. 
----- ---




............... 31.0 s. 740 vv. 2.5 2 29.276 
····················· 






43.0 s. 560 w. 1.7 
4 29.2.54 ..................... 56.1 .................. ............... ............... 3.1 S. 670 E. 0.0 
5 29.275 ..................... 51.7 ................... ............... . ............... 28.0 N. 750 W. 6.5 0.04 
6 29.453 
····················· 
46.2 .................. ............... . .............. 26.0 N. 200 W. 5.7 
7 29.425 
····················· 
41.9 ................... ............... 
··············· 
l1.8 N. 470 E. 10.0 0.08 
8 29.5a6 ..................... 39.0 . ................... ............... 
··············· 
38.0 N. 380 E. 5.5 
9 29.603 ..................... 42.7 . ................. ............... ............... 2.8 S. 750 E. 1.5 p:j 
10 29.411 .............. ······ 51.4 
·················· 
................ ............... 18.5 s. 150 w. 8.0 tr_j 
ll 29.632 44.7 14.6 N. 450 W. 5.0 ""d 






45.0 s. 8.5 ~ 13 29.116 ...................... 55.1 
·················· 





............... 35.0 N. 2lOW. 5.0 0 15 29.546 ..................... '38.2 
·················· ··············· 









51.0 s. 9ow. 9.7 0.97 ~ 18 29.184 ..................... 38.7 
·················· ··············· ··············· 
67.5 N. 450 W. 7.0 0.28 t<j 19 29.345 ..................... 36.2 
·················· ··············· 
............... 2.4 N. 380 E. 8.5 0.30 
20 29.556 ..................... 33.7 
·················· 
............... ................ 70.5 N. 5.7 
21 29.499 ..................... 35.0 
·················· 
............... ............... 22.4 N.20W. 3.2 
22 29.248 ..................... 35.5 
·················· 





................ ............... 11.2 N. 690 W. 9.7 
24 29.421 ..................... 39.2 
·················· 
............... ............... 9.6 N. 450 W. 9.2 
25 29.293 ..................... 35.0 
·················· ··············· 




............... 33.0 S. 610 E. 8.5 0.03 27 29.203 ..................... 33.2 
·················· 







37.0 N.100 W. 7.0 
29 29.558 ..................... 34.4 
·················· ··············· 
............... 27.0 N. 100 W. 9.2 0.05 
30 29.670 ..................... 33.2 
·················· 
............... ............... 22.4 N. 320W. 9.0 
31 29.554 ...................... 34.4 
·················· 
. .............. I to to I 0 ~ It I I e •• I 0 14.6 N. 840 W. 8.7 
-------
Means ....... 29.377 
····················· 
43.11 
.................. , ............... J ............... 14.8 s. 510 w. 6.6 I 2.04 
f"' --· - - •in\ 
ABSTRA.CT-Continued.-THUNDER BAY IsLAND, MicHIGAN, NoVEMBER, 1859. 
PRESSURE. TEMPERATURE. VHOR. I W<ND. I Amount of I Am't of rain 
DATE. I vVet. Elasticity. 
cloudiness. or melted 
Total. Gaseous. Dry. llumidity. Rcsul't velocity in! Resul't direction. snow. 
miles per hour. 
~ 0 0 0 2!:1.360 40.12 .................. ............... ··············· ::!4.00 S. 560 W. 9.75 t-1 1 ····················· 
2 29.514 ..................... 35.00 ·················· ··············· ............... 25.00 N. 450 W. 5.00 H 29.665 39.87 30.00 S. 350 E. 9.25 H 3 ..................... ·················· ··············· ••••t ·········· 
I 4 29.254 ····················· 48.75 .................. ............... . .............. 33.00 s. 450 w. 9.00 5 29.569 ..................... 4:J.50 ·················· ··············· ............... 46.50 N.60W. 2.50 
t-:::> 6 29.880 ..................... 35.12 .................. ................ ............... 29.00 S. 670 E. 8.25 
C) 7 29.554 ...................... 44.97 ........ ......... ............... . .............. 41.00 s. 10.00 w 
8 29.291 ..................... 48.12 .................. ............... ............... 45.00 s. 10.00 r-<1 0 
9 29.308 ..................... 38.50 .................. 
··············· 
............... 30.00 N. 10.00 ~ 
10 29.200 ..................... 32.50 .................. ............... ............... 63.00 N. 600 E. 10.00 0.38 trj 
11 29.390 30.25 ............... 28.00 S. 560 E. 10.00 0.98 1-3 ..................... ................... ............... > 12 29.896 ..................... 39.50 .................. 
··············· 





............... 54.00 N. 560 W. 9.50 0.06 1-<l 
14 29.329 ..................... 27.00 ................... ................ . .............. 8.00 N. 450 W. 9.00 
15 29.588 31.12 ................... ................ ............... 27.00 S. 450 E. 8.25 0 ..................... 1-:l:j 
16 29.317 
····················· 
42.12 ................... ............... . .............. 67.50 s. 9.00 0.25 
17 29.256 ...................... 45.00 .................. 
··············· 
. .............. 41.00 s. 180 w. 9.75 :a 
18 29.481 ~ •••••• 0 ••••••••••• 0. 37.62 .................. 
··············· 
............... 14.60 N. 340 E. 7.75 0.54 > 
19 29.251 ..................... 33.50 .................. 
··············· 
. .............. 57.00 N. 50 E. 9.50 ~ 
20 29.645 ............. ......... 26.75 .................. ............... . .............. 10.40 N. 560 E. 4.75 
21 29.436 ..................... 32.75 .................. 
··············· 
. .............. 52.50 S. 450 E. 9.50 
22 29.221 ..................... 30.12 .................. 
··············· 
. .............. 4.80 N. 220 W. 9.50 I 1.03 23 29.696 
····················· 
32.37 
·················· ··············· ·· ············· 
30.00 N. 450 W. 3.75 0.07 
24 29.942 ..................... 31.00 
·········· ········ 
............... . .............. 3.60 N. 650 E. 5.00 
25 29.498 ..................... 38.62 .................. . .............. . .............. 75.00 s. 10.00 . 0.92 
26 29.266 
····················· 
35.25 .................. ............... . .............. 52.50 N. 450 W. 5.75 
27 29.251 ..................... 28.12 .................. 
··············· 
. .............. 9.60 N. 750W. 6.25 
28 29.292 ..................... 27.75 . ................. ............... ............... 33.00 N. 450 W. 7.50 
29 29.184 ..................... 34.75 . ................. ................ ............... 23.70 S. so \V. 6.75 
30 29.212 ! ..................... 37.87 . ................. ................ ............... 3.20 s. now. 6.75 
, .................. 
----




............... 8.90 S. 140 E. 8.07 I 4.51 ~ 0 
........ 
ABSTRAOT-Continued.-THUNDER BAY IsLAND, MrcmGAN, DECEMBER, 1859. ..t::.. 0 
I 
~ 
PRESSURE. TE)IPER.\. TURE. VAPOR. \YIND. I Amount of I Am't of rntu 
DATE. I I Resui't velocity in! cloudiness. or melted Total. Gaseous. Dry. Wet. EJ;tsticity. Humidity. Resul't direction. snow. 








52.5 N. 10.00 I 0.10 2 29.745 ..................... 12.12 
·················· ··············· ··············· 
34.0 N. 200 E. 10.00 0.07 




27.0 s. 7"30 E. 10.00 
4 2!:1.573 
····················· 
27.50 .................. ............... ............... 32.5 S. 450 E. 10.00 
5 2H.413 
····················· 
33.00 .................. ............... .... ........... 18.5 S. 260 "~N. Hl.OO 
I 
0.38 
6 29.279 ..................... 29.00 .................. ................ 
··············· 
4.8 N. 860 \V. 10.00 0.32 
7 29.525 ...................... 7.00 .................. ................ 
··············· 







9.6 N. 830W. 5.00 
9 29.251 ...................... 20.25 
·················· ··············· ··············· 







8.0 N. 820 W. 6.75 0.12 t;:j 
11 29.500 35.00 13.3 s. 670 w 10.00 1-d 
····················· ·················· 
............... ............... 0 12 29.291 ...................... 7.25 . ................. ................ 
··············· 





15.9 N. 510 E. 10.00 0.22 0 15 29.450 29.369 24.75 m.62 .081 .602 9.6 s. 3oo --vv. 7.50 ~ 16 29.437 2~.310 29.12 27.25 .127 .794 6.4 s. 330 w. 5.75 
17 29.335 29.175 32.25 31.00 .160 .872 46.5 S. 830 E. 10.00 8 1!:1 18 29.023 28.848 33.50 32.75 .175 .9!20 44.0 S. 560 E. 10.00 trj 19 29.189 29.067 26.25 25.12 .122 .857 12.0 N. 200 W. 10.00 0.8G 20 29.138 29.0G2 17.00 15.87 .076 .813 18.5 N. 150 vV. 10.00 0.17 21 29.325 29.268 11.75 10.62 .057 .777 4.0 N. 450 vV. 7.50 22 29.264 29.192 15.75 14.62 .072 .805 10.4 N. 5GO W. 7.25 0.08 23 29.148 29.089 12.50 11.25 .059 .759 35.0 N. 450 vV. 5.75 24 29.373 2!).320 10.50 9.37 .053 .768 25.0 N. 560 vV. 5.50 25 29.060 28.974 18.75 17.75 .086 .844 18.5 s. 330 --vv. 10.00 
26 29.207 29.109 21.75 20.62 
.098 .841 21.7 N. 450 W. 10.00 
27 29.801 29.748 12.00 10.50 .053 . 706 12.0 N. 300 W. 8.75 
I 
0.09 
28 29.770 29.704 13.87 12.87 
.066 .815 21.1 N. 840 E. 10.00 0.18 
29 29.348 29.260 20.37 19.00 .088 .803 42.5 S. 450 E. 10.00 0.30 
30 29.085 29.027 15.00 13.12 
.058 .676 30.0 w. 4.75 
31 29.462 29.440 - 0.50 -2.12 .022 .498 42.5 w. 3.00 
- I I Means ......... 29.406 29.232 19.50 17.10 .085 .773 12.5 N. 690 E. 7.79 I 2.59 
\.. 
ABSTRACT-Continued.-OTTAWA POINT, 1\frcHIGAN, SEPTEMBER, 1858. 
PRESSURE. 
I 
TE~lPER-'-TURE . I VA>OR. I W<ND I Amount of I Am't o!" ra:11 
DATE. I I I 'Vet. Elasticity.~ Humidity. Reml"t vclo<!ity inl Resun direction. clondin~:os. or ulC.· I •• ·tl Total. Gascou:>. Dry. snow. mtles per hour. 







7 ........................ ..................... 
·················· ················· 





................. ............... ............... . .......................... 
~ 
····················· 
.................. . .................... ............... 0 
9 
····················· 
..................... .................. . ................ ................ ............... . .................... . .......................... 
··············· 
~ 
10 ...................... ..................... 
·················· 
. ................ ................ ............... ....................... . .......................... ............... 
tr:1 
11 29.245 58.7 18.5 vv. 3.75 t-3 
····················· 
................. ................ . .............. > 12 29.418 
····················· 
55.5 .................. ............... ............... 12.0 s. 81o vv. 4.75 ~ 
13 29.565 ..................... 57.0 .................. ............... ............... 1.8 S. 790 E. 4.25 ~ 
14 29.446 ..................... 63.7 . ................ ~ ............... ............... 17.2 S. 280 E. 3.50 0 15 29.157 ..................... 63.7 .................. ............... ............... 23.0 s. 470 w. 8.25 0.30 ~ 
16 29.128 ..................... 55.7 .................. .............. ............... 40.0 N. 400 W. 5.25 
17 29.448 ..................... 55.5 .................. ............... ............... 35.0 N. 700 W. 3.50 <1 
18 29.606 ..................... 62.2 ... ............... ............... ............... 40.0 s. 6. 25 > 





............... ............... 30.0 s. 280 w. 1. 75 
21 29.562 ..................... 59-2 .. ..... ........... ............... ............... 12.0 N. 450 E. 10.00 
22 29.629 ...................... 53.0 ................... ............... .............. . 4.0 N. 480 W. 4. 25 
23 29.528 ..................... 51.7 
·················· ··············· 
............... 8.0 s. 330 w. 8.00 
24 29.500 ..................... 51.7 .................. ............... ...... ... ...... 33.0 N. 160 E. 5. 50 0.53 
25 29.698 ...................... .52 .5 ............ ....... .. ............. ............... 2.8 N. 440 E. 1.00 
26 29.746 ..................... 56.0 .................. . .............. . ... ...... ..... 1.9 N. 290 E. 1.00 
27 29.661 
····················· 
58.7 .................. ............... ............... 10.4 S. 270 W. 3.75 
28 29.438 
····················· 
62.2 •• 0 •••• • ••• ~ •••••• 
··············· 
............... 2.6 s. 260 vv. 6- 50 
29 29.125 
····················· 
65.0 ::::::·::::::::::l:::::::::::::: ............... 27.0 s. 690 w. 7. 25 30 29.246 ..................... 56.2 
··············· 
12.0 N . 140 E. 10.00 
I 
0.50 
Means ......... 29.432 
'··········-···· .. ···- 59.7 ··················!··············· ............... 12.3 ) s. 830 vv. I 4.97 1.33 f+::... 0 
~ 




TEMPERATURE . I VAPOR. WIND. I Am'"nt of I Am't of min 
DATE. ~----
Elasticity. I Humidity. 1R<'sul ' t velocity inJ Rcsul't direction. cloudiness. or melted Total. Gaseous. Dry. vVet. snow. 
J miles per !lour. 
0 0 





............... ............... 13.3 S. 100 E. 7.75 
3 28.964 ..................... 66.25 .................. .............. ............... 29.0 s. 690 w. 9.00 
4 29.216 ..................... 58.75 ·················· ................ ............... 14.6 S. 640 W. 6.75 0.17 









............... ............... 31.0 S. 720 E. 6.25 
7 28.937 
····················· 







60.0 S. 450 W. 10.00 
9 29.341 ..................... 46.75 .................. ............... ............... 32.0 N. 450 W. 5.25 ~ 
10 2~) .629 
····················· 
47.50 .................. ............... 
··············· 
7.2 s. 850 w. 10.00 t<j 1-d 11 29.567 
····················· 
46.75 
·················· ·····-········· ··············· 
6.4 N. 270 E. 10.00 0.10 0 
12 29.396 
····················· 





............... ............... 55.5 s. 450 w. 7.75 0.08 1-3 
14 29.203 .................... 47.75 
·················· 




............... ............... 2.0 N. 450 E. 4.00 ~ 
16 29.557 
····················· 
51.75 .................. ............... . .............. 20.1 s. 450 E. 10.00 0.44 1-3 17 29.563 ...................... 57.75 . .................. ............... . .............. 30.0 s. sow. 7.75 ~ 18 29.522 ..................... 60.00 . ............... ... ............... 
··············· 
25.0 s. 270 w. 6.25 0.26 t;t 
19 29.633 ..................... 50.00 
················· ··············· 
............... 8.0 N. 740 W. 10.00 
20 29.561 ..................... 48.00 
·················· 
............... ............... 37.0 N. 390 E. 8 .75 
21 29.485 ..................... 52.00 . ................. 
··············· ··············· 
41.0 s. 350 w. 4.25 0.19 
22 29.375 ..................... 50.25 
·················· ······························ 





................. ............. 25.5 N. so vV. 8.50 
24 29.637 29.417 44.75 41.50 .220 . 741 40.0 N. 450 E. 10.00 
25 29.()53 29.407 50.00 45.50 .24G .679 43.0 N. 660 E. 5.75 
26 29.658 29 .453 49.00 43.25 .205 .590 44.0 N. 500 E. 3.50 
27 29.687 29.454 47.75 43 .75 .233 .702 36.0 N. 670 E. 2.25 
28 29 .564 29.297 51.25 47.00 .267 . 706 27.0 N. 450 E. 8.25 
29 29.259 28.904 54.00 51.75 .355 . 882 10.4 S. 370 E . 10.00 0.44 
30 29 .191 28 .886 52.75 49.25 .305 .764 6.4 S. 450 \V. 9.75 0.15 
31 29.398 29 .107 49.00 46.75 .291 .834 3.4 s. 560 w. 10.00 
































ABSTRACT-Continuccl.-OTTAWA POINT, l\frcrnGAN, NovE~IBER, 1858. 
PRESSURE· 
1 




Total. Gascou5. Dry. I \Vet. Elasticity. I Humidity. Rc~~ll 't velocity in I Rcsul't direction. 
mtles per hour. 
0 0 
29.601 29.342 45.75 43.50 .259 .823 48.0 ~. 45oE. 
29.456 29.184 46.50 44.75 .272 .864 75.0 ~. 500E. 
29.360 29.042 52.25 49.50 .318 .810 20.1 S. 440E. 
29.354 29.049 51.75 48.75 .305 .793 12.0 s. 210 -vv. 
29.350 29.077 47.00 45.00 .273 .847 3.4 ~.190W. 
29.109 28.809 49.25 47.25 .300 .854 55.5 ~. 700E. 
29.115 28.875 43.25 41.50 .240 .854 30.0 N. 270 W. 
29.302 29.114 38.25 36.25 .188 .812 45.0 ~. 450 -vv. 
29.347 29.180 34.25 32.75 .167 .844 34.0 ~. ]30 w. 
29.429 29.267 32.50 31.25 .162 .873 46.5 N. lJO w. 
29.539 29.355 33.75 33.25 .184 .947 2.8 ~.35o-vv. 
29.306 29.118 38.25 36.25 .188 .812 46.5 s. 120 -vv. 
29.270 ..................... ·················· .................. ............... ............... 52.5 N. 450 VTV. 
29 . 47 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 55 . s -vv. 
29.491 29.368 26.oo 25.oo .123 .876 Go.o ~. 450 -vv. 
29.485 29.313 30.75 30.75 .172 1.000 42.0 ~. 670 \V. 
29.449 29.289 31.25 30.25 .160 .893 s1.o s. 32o vv. 
29.412 29.261 33.75 31.50 .151 .781 43.0 ~.Gsow. 
29.575 29.431 30.00 28.75 .144 .863 34.0 ~. fiSO \V. 
29.376 29.2129 31.75 30.00 .147 .819 11.2 S.380W. 
29.227 29.056 38.75 35.75 .171 .724 27.0 ~.540E. 
29.276 29.107 36.50 34.25 .169 . 7tl2 26.0 N. 210 E. 
29.129 28.939 36.50 35.25 .190 .878 44.0 ~- 280E. 
29.343 29.202 32.50 30.25 .141 .772 2~.0 ~. 140 w. 
29.329 29.196 31.75 29.25 .133 .742 37.0 ~.GlOW. 
29.713 29.564 30.00 29.00 .149 .890 30.0 ~. 470 w. 
29.551 29.389 33.50 32.00 .162 .841 12.0 s. 450 -vv. 
29.194 29.041 I 31.25 30.00 .153 .868 58.5 ~. 270 E. 
29.042 28.901 29.so 28.25 .141 .862 3o.o s. 16o -vv. 
































Means ......... l 29.416 29.180 j 36.44 J 34.75 I .188 J .842 I 12.10 I S. 57° E. I 7.81 l 
















































ABSTRAOT-Continued.-OTTAWA PoiNT, MICHIGAN, JANUARY, 1859. 
PRESSURE. 
I 
TEMPERATURE. I v.>OR \V!ND. I Amdt:mt of I Am't of rain 
DATE. I Dry. I i\'ct. Elasticity., Humidity. 
cloudiness. or melted 
Total. Gaseous. Resul't velocity in I Resul't direction. snow. 
miles per hour. 
0 0 
1 29.467 ····················· .................. .................. ··············· . .............. 3.6 N. 410 vV. 8.25 2 29.637 ····················· .................. .................. . .............. ............... 5.6 S. 120 E. 10.00 
3 29.402 ..................... ................... .................. ................ ............... 46.5 s. 100 E. 10.00 
4 29.426 
···················· 
.................. ................ .. ............... ............... 33.0 S. 640 W. 10.00 
5 29.244 ..................... .................. .................. ............... 
··············· 





............... ............... 5.6 N.7oW. 9.25 
7 29.110 
····················· 
.................. .................. ............... ............... 44.0 N. 260 \V. 9.00 rn. 8 29.389 29.338 6.25 5.75 .051 .881 46.5 N. 830 vV. 4.00 t:t::l 
9 29.633 29.592 2.05 1.60 .041 . 859 44.0 N. 240W . 5.00 a 
10 29.820 29.775 4.05 3.55 .045 .870 26.0 s. 2.30 w. 6.25 t:d t:;j 
11 29.339 29.216 23.75 23.50 .123 .967 2.8 s. 29o vv. 10.00 1-3 
12 29.093 28.925 33.75 32.50 .168 .868 26.0 S. go vV. 5.50 > 
13 29.280 29.116 34.50 32.75 .164 .820 2.4 s. 180 w. 8.00 t:d 
14 28.993 28.833 34.75 32.75 .160 . 796 31.0 N. 380 E . 10.00 0.82 1-<j 
15 28.992 28.848 26.50 26.50 .14c1 1.000 42.0 N. 260 vV. 10.00 0 
16 29.155 29.000 28.25 28.25 .155 1.000 41.0 S. 100 E. 10.00 l::r:j 
17 29.703 29.612 16. 25 16.25 .091 1.000 17.2 N. 270 W. 5.25 ~ 18 29.681 29.562 22.25 22.25 .119 1.000 54.0 s. no vv. 5.50 > 19 29.343 29.170 33.75 3:2.75 .173 . 894 45.0 S.1oW . 2.25 t:d 
20 29.077 28.901 36.75 34.75 .176 .806 45.0 s. 200 w. 9.00 
21 29.275 29.174 20.25 19.75 .101 . 925 44.0 N. 580 \V . 7.25 
22 29.731 29.676 6.25 6.00 .055 .941 34.0 N. 780 W. 2.75 
23 29.739 29.660 13.25 13.25 .079 1.000 63.0 S. 220 W. 9.75 
24 29.!>28 29.393 26.50 26.00 .135 .940 52.5 s. 0.00 
25 29.501 29.328 32.25 31.75 .173 .948 27.0 s. 100 w. 9.25 
26 29.687 29.540 29.75 28.75 .147 .889 8.8 s. 770 w. 5.00 
27 29.479 29.317 32.00 31.00 .162 .896 34.0 N. 860 E. 10.00 I 0.25 
28 29.179 29.027 32.50 30.75 .152 .823 48.0 s. 3oo vv. 10.00 
29 29.469 29.336 25.50 25.25 .133 .869 34.0 N. 850 W. 10.00 
30 29.772 29.655 21.75 21.75 .117 1.000 11.2 s. 810 w. 7.75 
31 29.716 29.617 18.25 18.25 .099 1.000 20.1 s. 130 w. 6.00 
----------------
Means ......... 29.432 29.217 23.38 22.73 .123 I 































Means ........ . 
ABSTRAOT-Continued.-OTTA.WA PoiNT, MICHIGAN, FEBRUARY, 1859. 
PRESSURE. TEMPERATURE, VAPOR. WIND. 
I I I I I ~~:~~~~:. Total. I Gaseous. Dry. I Wet. Elasticity .. I Humidity. Res~tl't velocity inl Rcsul't direction. 












































































































































































































1 .119 .825 22.3 I 
N. 410 E. 
N. 620 E. 
N. 40E. 
N. 540 W. 
s. 250 w. 
N. 40E. 
S. go E. 
s. 3ow. 




S. 4SO W. 
s. 450 w. 
s. 680 w. 
s. 
S. 220 E. 






N. 340 E. 
N. 560 E. 
s. 690 w. 
S. so E. 
N. 720 W. 

















































ABSTRAOT-Continuecl.--OTTAWA POINT, 1\ircnrGAN, MARCH, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
I Elasticity. I' Humidity. 
DATE. Total. Gaseous. Dry. 
,.,. t. llesul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.867 29 .783 19.75 18.00 .084 .809 17.2 N. 240 E. 
2 2£1.792 29 .680 25.50 24 .00 .112 .812 27.0 s. 700 E. 
3 28.847 28 .678 34.50 33.00 .169 .845 8 .8 s. 780 E. 
4 28.609 28.451 34.50 32.50 .158 .794 23.7 s. 360 w. 
5 29.160 28.988 36.25 34.25 .172 .803 11.2 s. 850 w. 
6 29.517 29.344 37.00 34.75 .173 .781 14.6 N. 550 E. 
7 29.199 29.037 34.25 32.50 .162 .819 20 .1 N. 450 E. 
8 29.133 28.924 40.00 38.25 .209 .842 12.0 N. 170 E. 
9 29.403 29.240 35.75 33.50 .163 .776 0.0 Culm. 
10 29.295 29.081 41.25 39 .25 .214 .825 2.0 N. 630 E. 
11 28.944 28.731 39.25 38.00 .213 .885 3.2 S. 410 E. 
12 29.024 28.844 35.75 34.00 .180 .874 39.0 s. 350 w. 
13 29.575 29.398 36.~5 34.50 .177 .828 1.7 s. 830 E. 
14 28.954 28.772 37.50 35.50 .182 .809 3.6 S. 690 E. 
15 28.958 28.808 32.25 30.50 .150 .821 31.0 s. 640 w. 
16 29.501 29.336 33.25 32.00 .165 .867 2.1 S. 270 E. 
17 29.236 29.026 42.00 29.50 .210 .786 2.8 S. go E. 
18 28.700 28.517 37.00 35.25 .183 .821 36.0 N. 350 W. 
19 28.905 28.756 30.75 29.50 .149 .866 72.0 N. 560W, 
20 29.447 29.297 32.25 30.50 .150 .821 3.2 s. 640 vv. 
21 29.257 29.071 39.25 36.75 .186 .772 13.3 N. 720 E. 
22 29.203 28.977 44.25 41.50 .226 .777 3.8 S. 820 W. 
23 29.249 2£1.028 43.75 41.00 .221 .775 2.8 s. zow. 
24 28.843 28.620 42.75 40.50 .223 .810 42.0 s. 220 w. 
25 29.051 28.931 29.00 26.75 . 120 .746 51.0 N. 620 W . 
26 29 .2'..l7 29.134 26 .25 24.00 .103 . 727 4.0 S. 520 W . 
27 29.091 28.943 34.00 31.50 .148 . 760 25.0 N . 450 E . 
28 28.871 28.714 34.25 32.25 .157 . 793 46.5 N. 410 E . 
29 28.395 28.217 36.75 34.50 . 178 .787 22 .4 N . now . 
30 29.050 28.901 32.00 30.25 .149 .820 46.5 S. 580 W. 
31 29.307 29.163 32.00 30.00 .144 . 7!)4 54.0 s. 850 w. 
































































































ABSTRAOT-Oontinued.-OTTAWA PoiNT, MICHIGAN, APRIL, 1859. 
PRESSURE. 





























































































































I Elasticity. I Humidity. 
WIND. 
Resul't velocity in! Rr.sul't direction. 
miles per hour. 
.182 . 790 32.0 N. 580 E. 
.158 .794 54.0 N.560E. 
.159 .816 67.5 s. 450 w. 
.128 .828 46.5 N. 300 W. 
.138 .810 46.5 N. 490 W. 
.149 . 744 32.0 s. 530 w. 
.174 .7tl4 41.0 s. now. 
.151 .800 36.0 N. 210 W. 
.147 .758 34.0 S. 750 E. 
.166 . 799 54.0 N. 880 E. 
.212 .~24 8.0 s. 450 w. 
.214 .844 3.5 N. 450 E. 
.196 .816 46.5 N. 410 E. 
.205 .821 32.0 S. 
.151 .800 70.5 s. 450 w. 
.183 . 790 25.0 N. 590 W. 
.173 .783 5.6 N.l80E. 
.190 .817 14.6 S. 160 E. 
.216 .827 8.4 N. 14o W. 
.193 .836 4.0 N. 500 E. 
.214 .8:25 0.8 S. 420 E. 
.184 .808 25.0 N. 170 E. 
.214 .825 51.7 N. 220 W. 
.203 .820 2.4 N. 600 Vv. 
.196 .779 4.8 S. 650 E. 
.236 .834 4.0 N. 450 E. 
.201 .819 47.2 N. 410 E. 
.273 .831 2.8 N. 750 E. 
.296 .820 14.6 N. 500 E. · 
.338 .831 13.3 N. 390 E. 


























































































Means ........ 29.387 I 
ABSTRACT-Continucd.-OTTAWA PorKT, 1\frcHIGAN, MAY, 1859. 
TE~1PERATURE. VAPOR. WIND. Amount of Am't of rain 
Elasticity. I Humidity. cloudiness. or melted Gaseous. Dry. Wet. Resul't vPiocity in) Resul't direction. En ow. 
miles per hour. 
0 0 
29.193 52.50 50.00 .328 .829 3.8 N. 400 E. 1.25 
29.335 49.25 47.25 .300 .854 45.0 N. 450 E. 3.00 
29.302 50.50 48.50 .315 .857 42.0 N. 450 E. 1.00 
29.206 51.50 49.50 .327 . 860 2.8 N. 670 E . 5.00 
29.063 59.00 56.50 .424 .848 4.8 S. 130 E. 7.75 0.37 
28.979 60.75 58.00 .446 .839 10.4 S. 190 E. 3.50 
28.844 60.75 58.00 .446 .839 3.0 S. 450 E. 3.00 
28.896 50.50 48.50 .315 .857 23.7 N. 290 E. 9.75 0.20 
29.075 40.50 38.75 .220 · . 887 57.0 N. 350 E . 9.50 
29.086 49.25 47.25 .300 . 859 30.0 N. 450 E . 0.00 
28.981 53.75 51.00 .338 .817 2.0 S. 640 E. 4.75 
28.969 56.75 54.75 .402 . 873 2.8 S. 160 E . 8.00 0.10 
29.323 48.75 46.75 . 293 .853 11.2 N. 250 E . 6.75 
29.576 42.00 40.00 .221 . 829 13.3 N. 540 E . 5.50 
29.375 48.50 46.50 .290 . 851 10.4 N. 600 E . 1.25 
28.880 50.75 48.75 .319 . 858 20.1 S. 170 E . 10.00 0.02 
28.673 53.50 51.50 .355 ~866 7.2 S. 350 E. 6.75 
28.648 56.75 54.25 .395 . 873 1.0 S. 570 E . 5.25 0.06 
29.235 45.75 43.75 .259 .842 46.5 N. 400 E. 5.25 
29.172 49.25 47.25 .300 . 854 23.7 N. 300 E . 3.50 
28.789 51.75 50.25 . 357 .898 6.4 N.GOOW . 8.25 0.22 
29.030 46.75 44.75 . 270 .846 3.6 N. 270W . 4.00 0.12 
28.977 55.25 53.25 .380 . 870 45.0 s . 1.00 
28.864 61.00 58.00 .443 . 825 30.0 S. f>OE . 7.00 
28.902 62.25 59.75 . 481 .857 3.-2 S. 690 E . 4.25 
29.046 54.50 52.50 .369 • 8GB 7.2 N. 330 E . 9.00 
28.599 51.00 4!).25 . 328 .877 57.0 S. 500 W . 10.00 0.20 
28.871 53.25 51.25 .351 . 865 2.2 S. 850 E . 5.50 0.36 
29.129 46.75 44.75 . 270 .846 13.3 N. 20 vV . 5.75 
29.339 50.75 48.50 .305 . 810 34.0 N. 500 E . 3.50 




52.25 50.10 I .340 
















ABSTRACT-Continued.-OTTAWA PoiNT, MICHIGAN, JuNE, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Totn!. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Rcsul't direction. 
mUcs per hour. 
0 0 
1 29.365 28.878 61.75 59 .75 .487 .884 19.8 s. 300 E. 
2 29.252 28.745 64.50 61.50 .507 .834 45.0 s. 580 w. 
3 29.511 29.221 48.50 46.50 .290 .851 58.5 N. 430 vV. 
4 29.865 29.642 42.:25 40.25 .223 .830 ll.~~ N. 100 vV 
5 29.694 29.388 49.75 47.75 .306 .855 3.4 N. 870 E. 
6 29.563 29.189 55.50 53.25 .374 .815 17.2 s. 120 E. 
7 29.360 28.913 59.50 57.50 .447 .879 35.0 s. 
8 29.379 28.939 57.75 55.50 .440 .865 2.2 N. 300 W. 
9 29.443 29.088 53.50 51.50 .355 .865 20.1 s. 770 w. 
10 29.615 29.366 45.25 43.00 .248 .827 13.3 N. 520 W. 
11 29.783 29.493 48.50 46.50 .290 .851 6.4 S. 780 E. 
12 29.261 28.835 60.00 57.00 .426 .822 60.0 s. 
13 29.246 28.782 60.00 58.25 .464 .895 3.6 S. 870 E. 
14 29.359 28.986 54.75 52.75 .373 .869 17.2 N. 780 E. 
15 29.047 28.4!)3 66.50 63.75 .55 •1 .853 29.0 s. 780 w. 
16 29.399 29.062 52.75 50.50 .337 .846 10.4 N. 36° B. 
17 29.358 28.996 54.50 52.25 .362 .852 9.6 N. 520 E. 
18 29.351 28.904 59.50 57.50 .447 .879 3.0 s. 580 w. 
19 29.281 28.771 63.00 61.00 .510 .886 2.4 N. 650W. 
20 29.111 28.599 63.50 61.25 .512 .873 2.4 S. 600 E. 
21 29.147 28.683 60.50 58.50 .464 .881 28.0 N. 550 W. 
22 29.284 28.824 60.25 58.25 .460 .881 1.8 N. 530 E. 
23 29.456 29.013 59.25 57.25 .443 . 879 10.4 N. 730 E. 
24 29.460 29.014 60.75 58.00 .446 .840 18.5 N. 270 E. 
25 29.470 28.946 63.75 61.75 .524 .888 6.4 s. 510 E. 
26 29.419 28.839 6G.50 64.50 .580 .892 7.2 S.2ow. 
27 29.236 28.586 71.25 68.25 .650 .851 41.0 s. 130 vv. 
28 29.336 28.654 70.25 68.75 .682 .923 7.2 s. 340 w. 
29 29.274 28.612 69.75 68.00 .662 .910 41.0 s. 830 vv. 
30 29.580 29.195 56.50 54.00 .385 .892 11.0 N. 640 E. 





























































ABSTRAC'r-Oontinued.-OTTAWA PoiNT, 11rcniGAN, JuLY, 1859. 
PRESSnRE. TEMPERATURE. VAPOR. WIND. 
DATE. \Vet. Total. Gaseous. Dry. Elasticity. Humidity. Uesul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.269 28.760 62.50 60.75 .509 .900 2.0 s. 450 E. 
2 28.976 28.503 71.00 68.75 .673 .887 8.0 S. 450 W. 
3 29.574 29.253 51.00 49.00 .321 .859 48.0 N. 240 E. 
4 29.802 29.384 57.75 55.75 .418 .876 8.0 N. 750 E . 
5 29.760 29.229 64.50 62.25 . 531 .R80 13.3 s. sow . 
6 29.640 29.092 64.50 62.75 . 548 .903 3.7 s. 22,0 w . 
7 29.535 29.025 63.00 61 .00 .510 .886 2.4 N. 450 E. 
8 29.573 29.034 64.50 62.50 .539 .689 18.5 N. 450 E. 
9 29.586 29.000 66.75 64.75 .586 .893 17.8 N. 430 E. 
10 29.532 28.853 70.50 68.75 .679 .911 8.0 s. 
11 29.471 28.720 74.50 72.00 . 751 .880 23.7 s. sow . 
12 29.505 28.682 76.75 74.50 .823 . 895 1.1:3 S. 750 E . 
13 29.520 28.711 77.00 74.25 .809 .873 14.6 N. 520 E. 
14 29.415 28.673 74.50 71.75 .742 .869 2.9 S. 84° E. 
15 29.303 28.505 75.50 73.50 . 798 .905 3.4 N.50E. 
16 29.291 28.421 78.00 76.00 .870 .908 10.4 S. 20 E. 
17 29.366 28.542 77.50 74.75 .824 .874 8.0 N. 190 E. 
18 29.252 28.363 79.00 76.75 .889 .898 27.0 s. 160 w. 
19 29.189 28.348 75.75 75.25 .841 .885 2.4 N. 790 E. 
20 29.323 28.719 70.00 66.50 .604 .823 20.1 N. 270 E. 
21 29.320 28.718 67.50 65.50 .602 .894 8.8 . s. no vv. 
22 29.142 28.513 68.75 66.75 .629 .896 18.5 N. 310 W. 
23 29.309 28.780 64.00 62.00 .529 .888 2.2 N. 670 E. 
24 29.290 28.710 66.50 64.50 . 580 .892 11.2 s. 410 w . 
25 29.314 28.707 67.75 65.75 .607 .894 5.6 N. 670 E. 
26 29.366 28.927 59.00 57.00 . 439 .878 41.0 N. 780 W . 
27 29.471 29.007 60.50 58.50 . 464 .881 23.7 N. 280W . 
28 29.475 28.993 61.50 59.50 .482 .883 2.0 N. 720 E. 
29 29.505 28.936 66.00 64.00 . 569 .891 33.8 S. :;no E . 
30 29.398 28.750 71.67 68.33 .648 .836 3.8 S. 530 E. 
31 29.202 28.552 69.25 67.50 I .650 . 909 I 1.8 s. 6oo vV . 






























































ABSTRACT-Continued.-OTTAWA POINT, MICHIGAN, AuGUST, 1859. 
PRESSURE. TE~fPERATURE, VAPOR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Rcsul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.338 28.816 64.50 62.00 .522 .862 0.8 N. 130 E. 
2 29.424 28.894 70.25 64.50 .530 .712 1.9 S. no E. 
3 29.329 28.714 68.50 66.25 .615 .883 0.7 s. 450 w. 
4 29.212 28.546 70.75 68.50 .666 .886 0.8 s. 300 ,v. 
5 29.389 28.882 63.25 61.00 .507 .873 1 .'6 N. 500 E. 
6 29.371 28.772 69.00 66.00 . 599 .846 14.6 s. 41o vv . 
7 29.332 28.708 . 70.50 67.25 .624 .836 1.8 N.5°W. 
8 29.399 28.721 72.00 69.25 . 678 .864 2.2 S. 130 E . 
9 29.475 28.704 76.00 73.00 . 771 .860 2.4 S. 40 W . 
10 29.418 28.616 76.00 73.75 .802 .894 1.8 s. 220 E. 
11 29.338 28.608 72.50 70.25 .7:30 .917 1.0 N. 31o E. 
12 28.293 28.606 72.00 69.50 . 687 .876 2.0 N. 560 E . 
13 29.339 28.651 70.50 69.00 .688 .923 1.2 s. 670 E. 
14 29.348 28.610 74.00 71.50 .738 .879 2.4 N. 650 E. 
15 29.413 28.725 74.75 70.50 .688 .800 2.2 N. 490 E. 
16 29.439 28.728 74.50 71.00 . 711 .834 3.2 N. 220 E . 
17 29.440 28.682 74.75 72.25 .758 .881 2.4 S. 810 E. 
18 29.364 28.776 67.25 65.00 .588 .881 4.4 N. 270W. 
19 29.431 28.873 67.50 64.25 .558 .829 1.4 N. 30 E. 
20 29.452 28.817 71.00 67.75 .635 .838 25.0 s. 200 w. 
21 29.423 28.810 70.50 66.75 .613 .836 2.4 s. 190 w. 
22 29.284 28.685 67.75 65.50 .599 .881 6.4 S. 100 E. 
23 29.192 28.557 70.50 66.75 .635 .838 7.2 8.100 W. 
24 29.126 28.550 66.25 64.25 .576 .891 1.9 s. 560 w. 
25 29.306 28.793 65.25 62.00 .513 .823 2.8 s. 560 w. 
26 29.312 28.761 66.75 63.75 .551 .840 0.2 S. 340 E. 
27 29.420 29.012 60.75 56.75 .408 .768 6.4 N. 100W. 
28 29.538 29.237 56.00 50.75 .301 .672 20.1 N. 370 E. 
29 29.543 29.206 59.00 53.50 .337 .675 0.4 s. 830 vv. 
30 29.297 28.902 64.00 57.75 .395 .663 20.1 N. 830 W. 
31 29.283 28.902 62.25 56.50 .381 .679 10.4 N. 64° W. 
~------
--28.770 --68.661--65.38 ~--.s931 
I I 





























































ABSTRACT--Continued.-OTTAWA PoiNT, 1\.'I:rcrnGANJ SEPTEMBER, 1859. 
I PRESSURE. TBJ\I.PERATURE. VAPOR. 'WIND. 
DA.TE. Elasticity.\ Humidity. Total. Gaseous. Dry. Wet. llc~ul't velocity in' Resul't direction. 
miles per hour. 
0 0 
1 29.194 28.868 58.25 52.75 .326 .670 33.0 S. 860 W. 
2 29.333 29.048 53.25 48.75 .285 .700 8.0 S. 7CO "\V. 
3 29.159 28.786 60.00 55.25 .373 .722 17.2 N. 760W. 
4 29.469 29.151 54.25 50.50 . 318 .755 . 3.2 s. 790 w . 
5 29.671 29.322 55.00 52.00 .349 . 805 8.0 N. 240 E . 
6 29.790 29.465 55.75 51.50 . 325 .730 0.4 s. 220 w . 
7 29.724 29.373 59.00 54.00 .351 .703 3.6 s. 180 w. 
8 29 .6()0 29.251 61.25 57.00 .409 .756 2.8 S. 200 E. 
9 29.561 29.085 66.75 61.50 .476 .726 2.6 S. 720 E. 
10 29.338 28.726 68.00 66.00 .612 . 895 6.4 s. 200 w . 
11 29.133 28.675 66.25 60.75 . 458 .712 36.0 N. 690 W . 
12 29.888 29 .452 65.00 59.50 .436 . 705 30.0 s. 680 vv . 
13 29.174 28.930 52.00 46.50 .244 . 629 13.3 S. 850 W . 
14 2D.501 29.338 46.50 40.00 .163 .513 28.0 N. 450 vV. 
15 29.693 29.477 47.75 43.00 .216 .647 3.0 N. 850 E. 
16 29.484 29.212 55.75 49.50 .272 .610 4.8 N. 560 E. 
17 29.3!)5 29.043 59.25 54.00 .342 .666 3.2 N. 550 E. 
18 29.269 28.833 63.75 59.00 .436 .739 3.0 s. 40 E. 
19 29.048 28.561 63.50 60.50 .487 .832 2.8 N. 670 E. 
20 29.414 29.159 47.00 44.25 .255 . 790 75.0 N. 220 E. 
21 29.3:30 28.979 52.25 50.75 .351 .896 39.0 N. 380 E. 
22 29.256 28.839 56.75 55.25 .417 .905 0.6 s. 840 w. 
23 29.421 28.972 58.25 57.00 .449 .922 1.8 s. 450 w. 
24 29.438 28.999 . 58.50 56.75 .439 .8n 0.6 N. 220 E. 
25 29.371 28.973 58.75 55.50 . 398 .803 1.6 s. 220 w . 
26 29.263 28.775 59.50 58.2.5 .488 .925 8.0 s. 
27 29 .376 28.933 59.25 57 .2,5 .443 .878 3.8 N. no E. 
28 29.618 29.244 56.25 53.50 .374 .825 7.2 N. 400 E. 
29 29.658 29.249 59.00 56.00 .409 . 819 3.6 N. 780 E . 
30 29.334 28.865 60.75 58.75 .469 .881 8.0 S. sow. 
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ABSTRAOT-Continued.-OTTAWA PoiNT, MICHIGAN, OcTOBER, 1859. 
PRESSURE, TEJ\IPERATURE. VAPOR. WIND. 
DATE. 
I I 
Elasticity., Humidity. Total. Gaseous. Dry. Wet. Resul't velocity in Resul't direction. 
miles per llour. 
0 0 
1 29.380 28.988 57.00 54.50 .392 .843 29.0 s. 570 w. 
2 29.315 29.040 55.50 49.50 .275 .623 44.0 N. 710 W. 
3 29.242 28.868 62.75 56.50 .374 .655 39.0 s. 410 w. 
4 29.252 28.745 65.00 61.50 .507 .833 2.0 s. 
5 29.280 28.968 56.75 51.50 .312 .676 16.5 N. 720 W. 
6 29.468 29.270 49.50 43.25 .198 .560 18.5 w. 
7 29.403 29.160 44.75 42.50 ·.243 .819 4.0 N. 350 E. 
8 29.503 29.331 42.75 38.25 .172 .625 42.0 N. 340 E. 
9 29.608 29.425 43.25 39.00 .183 .650 2.9 N. 340 E. 
10 29.471 29.153 50.75 48.75 .318 .858 11.2 s. 34° w. 
11 29.630 29.337 49.75 47.25 .293 .820 2.6 N. 230 E. 
12 29.523 29.228 53.00 49.00 .295 .733 3.3 s. now. 
13 29.183 28.776 57.00 55.00 .407 .874 13.3 s. 380 w. 
14 29.303 29.010 49.75 47.25 .293 .820 13.3 N. soo W. 
15 29.551 29.335 43.75 40.75 .216 .755 3.7 N. 730 W. 
16 29.435 29.120 53.50 50.00 .315 .767 29.0 s. GOW. 
17 29.090 28.693 54.00 53.25 .397 .950 31.5 s. 120 'il{. 
18 29.291 29.092 42.00 39.00 .199 .744 43.0 N. 590 W. 
19 29.320 29.120 37.75 36.50 . 200 .880 2.6 s . 50 E. 
20 29.605 29.490 32.50 28.75 .115 .625 32.0 N. 340 W. 
21 29.528 29.353 35.25 33.50 .175 .871 6.4 N. 630 Vv. 
22 29.257 29.088 37.25 34.7b .169 .760 1.0 N. 540 W. 
23 29.412 29.204 39.25 37.75 .208 .862 3.8 S. 840W. 
24 29.448 29.215 40.75 39.75 .233 .912 2.9 s. 520 w. 
25 29.307 29.145 37.00 34.25 .162 .736 2.8 N. 290W. 
26 29.138 ..................... ................... .................. ... ............ 
··············· 
14.6 N. 670 E. 
27 29.252 29.122 32.00 29.25 .130 . 71!) 12.0 N . 450 W. 
28 29.342 29.181 34.00 32.25 .161 .816 11.2 N. 670 W. 
29 29.541 2!).384 36.25 33.50 .157 .730 3.0 N. 410W. 
30 29.671 29.515 35.50 33.00 .156 .750 3.6 N. 650 W. 
31 29.605 29.439 35.50 33.50 .166 .800 6.4 s. 720 w. 


































































































ABSTRACT:_Continued.-OTTAWA PorNr, 1\frcrrrGAN, Nov'Ll.vi:BER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
Total. Gaseou8. Dry. Y\'et. Elasticity. Humidity. Re;.;ul't velocity in Resul't direction. 
miles per hour. 
0 0 
29.422 29.247 39.25 36.25 .175 .7').7 23.7 S. 530 W. 
29.532 29.360 36.25 34.25 . 172 .803 5.2 N.9:::ow . 
29 .6~12 29.491 41.50 38.75 . 201 .763 4.8 S. 230 E . 
29.322 29.0:::6 50.25 47.25 . 21:56 .787 2.8 s. 1so -vv . 
29.573 29.357 49.50 44.00 .216 .611 12.0 N.6:20W. 
29.935 29.770 38 .00 35.00 .165 .719 12.0 N. 770 E. 
29.591 2~1 .332 45.75 43.75 .259 .842 3.4 s. 70 E. 
29.351 29.051 49.25 47.25 . 300 .859 3.9 s. 140 w . 
29.487 29.264 42.75 40.50 .223 .811 5.6 N. 
29.173 28.995 35.00 33.75 . 178 .872 54.0 N. 340 E . 
29.365 29.204 31.25 30.50 . 161 .9~0 2.8 N. 550 E. 
28.929 28.713 37.75 37.25 . 216 .952 1.0 s. 4(p w . 
28.992 28.854 29 .00 27.75 . 138 .860 39.0 S. 7fPW . 
29.332 29.200 27.50 26.50 . 132 .881 27.0 s. 510 w . 
29.600 :2:;.<t.:5U 32.50 31.75 . 17(J .922 2.4 S.6i:PW . 
29.355 29.148 41.00 38.75 . 207 .803 27.0 s. 40 vv . 
29.288 29.053 45.75 42.75 . 235 .766 25.0 S. 320W . 
29.453 2B.242 39.00 37.75 . 211 .885 3.8 N.;)OE . 
29.206 29.025 34.00 33.25 . 181 .921 64.5 N. ltiO "\V . 
29.643 29.537 27 .50 25.00 . 106 .707 2.9 N. 290 W . 
29.~:l79 29.211 33.75 32.50 .168 .867 30.0 E. 
28.250 29.064 34.75 34.00 . 186 .923 2.6 s. 820 w . 
29.683 29.515 :-35.00 33.25 . 168 .821 11.2 N. 550 W . 
29.931 29.791 30.75 29.00 .140 .813 2.6 N. 190 E. 
29.115 28.901 37.50 37.00 . 214 .9.5J 64.5 S. 280 E . 
29.112 28.951 36.25 33.75 . 161 .755 67.5 w . 
29.274 29.1:37 31.75 29 .50 .137 .767 20.1 s. 450 w. 
29.327 29.189 29.00 27.75 .138 . 8GD 10.0 S. 710 vV . 
29.205 29.039 35.50 33.50 .IG6 . 800 19.8 s. 220 w . 
29.210 28.990 40.00 38.75 . 220 .887 5.6 s. 450 w . 




N. 200 W. 
Amount of Am't of rain 

















































ABSTRACT-Oontinued.-OTTAWA PoiNT, MICHIGAN, D-cEMB'ER, 1859. 
PRESSURE. I TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Wet. Elasticity., Humidtty . Total. Gaseous. Dry. RI' ~ Ul't veloC'itY in Resul't direction. 
miles per hotir. I 
0 0 
1 29.183 28.981 36.75 36.00 .202 .927 8.0 N. 380 W. 
2 29 .697 29.626 16.50 14.75 .071 .785 14.6 N. 420 W. 
3 29.945 29.864 15.75 15.25 .081 .914 3.4 N. 400 E. 
4 29.581 29.461 26.25 25.00 .120 .847 3.4 N. 870 E. 
5 29.422 29.249 32.25 31.75 .173 .948 12.0 S. 20E. 
8 29 .259 29.089 34.00 32.75 .170 .875 14.6 S. 700 W. 
7 29.552 28.509 7.25 6.00 .043 .715 19.8 N. 780 W. 
8 29.652 29.594 11.50 10.50 .058 .800 20.1 N. 860 W. 
9 29.341 29.225 25.50 24.25 .116 .844 3.0 S. 330 vV. 
10 29.596 29.512 19.25 18.00 .01:14 .809 8.8 s. 440 w. 
11 29.184 29.024 34.75 32.75 .160 .796 14.6 s. 470 w. 
12 29.327 29.272 10.50 9.50 .055 . 794 19.8 s. 890 w. 
13 29.551 29.467 16.12 15.75 .084 .917 2.4 N. 330 W. 
14 29.565 29.478 20.75 19.25 .087 .782 4.0 N. 460 W. 
15 29.466 29.365 24.25 22.50 .101 .772 10.4 s. 110 w. 
16 29.439 29.315 31.00 28.25 .124 . 711 8.0 s. 220 w. 
17 29.259 29.097 32.00 31.00 .162 .896 30.0 N. 600 E. 
18 28.987 28.817 33.25 32.25 .170 .893 6.4 N. 650 E. 
19 29.183 29.039 29.25 28.25 .144 .8()8 8.0 N. 22ow. 
20 29.116 29.028 17.50 17.00 .088 .919 4.0 N. 450 W. 
21 29.316 29.250 14.75 13.50 .066 .775 3.8 N. 220 W. 
22 29.274 29.194 16.50 15.75 .080 .873 4.8 S. 450 W. 
23 29.113 29.038 16.25 15.25 .075 .830 23.7 N. 67°W. 
24 29.391 29.342 8.50 7.50 .049 .780 26.0 s. 560 w. 
25 29.063 29.983 20.25 18.50 .OtlO .743 31.0 s. 200 w. 
26 29.277 29.167 25.25 23.75 .110 .811 7.2 N. 710W. 
27 29.767 29.703 14.25 13.00 .064 .773 8.0 N. 450 W. 
28 29.719 29.646 15.75 14.75 .073 .827 8.8 N. 640 E. 
29 29.312 29.230 17.75 16.75 .082 .839 5.6 S. 450 E. 
30 29.158 29.102 12.00 10.75 .056 .754 35.0 s. 430 w . 
31 29 .504 29.461 3.02 2.47 .043 .862 20.1 S. 440 "\V. 
----
I I I I I I 
-----





























































ABSTRACrr--Continued.-FORESTVILLE, 1\ircHIGAN, JuNE, 1858. 
PRESSURE• TE~tPERATURE. VAPOR. WIND. 
I ' I I I I ~~~~~~~:. Gaseous. Dry. I vVet. I Max. Min. Elasticity. I Humidity. Resul't velocity inl Resul't direction. 
mlles per hour . 
DATE. 
-1 To<ol 



































"'i54'.'ci0'' :::::::::::: ::::::::::::c::::::::: ............... ............... 4.00 
69.50 ............ ............ ............ ............... ............... 4.80 
59.75 ............ ............ ............ ............... ............... 3.40 
69.50 ............ ............ ............ ............... ............... 4.00 
69.50 ............ ............ ............ ........ ...... ............... 6.40 
51.75 ............ ............ ............ ............... ............... 2.00 
53.00 ............ ............ ............ ............... .............. . 2.00 
53 . 7 5 .......................................... . " ...... .. . .. .. . .. .. . .. 8. 00 
50.00 ............ ............ ............ ............... ............... 22.40 
51.25 ............ ............ ............ ............... ............... 21.10 
54.25 ............ ............ ............ ............... ............... 1.20 
64.37 ............ ............ ............ ............... ............... 3.40 
7 L. 25 .. . .. .. .. . .. ... .. . .. .. . . .. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. . .. . .. 12. 00 
51.25 ............ ............ ............ ............... ............... 3.00 
68.25 ............ ............ ............ ............... ............... 6.40 
80. 50 ............................................. ".... .. .. .. .. . .. 8 . 80 
71.00 ............ ............ ............ ............... ............... 1.40 
70.50 ............ ............ ............ ............... ............... 3.00 
~ !! ll!!!!!!!!:lll!l\!\lll!ll:!;;;:; !!!! ::::;::::;; :::: :::::;;:;:; ::;: 1! iii 
.............................. 
E. 
S. 510 "\V. 
S. 40 E. 
s. 860 w. 
S. 690 W. 
N. 780 E. 
N. 560 E. 
N. 110 vV. 
N. 50 E. 
N. lBO E. 
N. 40 E. 
s. 400 w. 
S. 450 W. 
N. 3tP E. 
S. 450 E. 
S. 720 W. 
N. 730 E. 
s. no E. 
N. 7tJO E. 
S. 110 E. 
S. 400 E. 
s. sow. 
s. 450 w. 
N. 150 E. 
S. 51° W. 
N. go E. 
s. 780 E. 
N. 40E. 

















































ABSrrRACT-Continued.-FoRESTVILLE, lVIrcrrrGAN, JuLY, 1858. 
PRESSURE. I TEMPERATURE. VAPOR. "-IND. . Amonnt of I Am't of ram 
' I 
1 
· I clouuiness. or 111elted Wet. Max. Min. Elasticity. Humidity. Rcsul't velocity in Resul't uirection. snow. 
mtles per liour. 
I ------------~----·----·i------~---------1-------
29.288 ..................... ~ ........... ?. .......... ?. .... ·····-~·-··1···············1··············· 26.0 S. sso E. 8.50 
II· ~~i :::::-:::.::::: -::::::: :::· .: ::.:: .. ::: :::::::::: ·: :: ::_::::::: .·: :::::::::: :r:: ::::: ·· :::: li :i H: 11:i · i .~i 
29.552 .............................................................................. '............... 1.8 S. 7:30 E. 0.25 
29.378 .............................................................................. '............... 2.7 S. 220 E. 2.00 
29.~12 ............... ............ ............ ............ ............ ............... ............... 3.1 N. 10 E. 6.25 
29.256 ...................................... 
1
............ ............ ............... ............... 1.9 N. 280 E. 8.00 
29.278 ............................................................... _............... ............... 3.3 N. 810 W. 8.00 
29.4.68 ............................................................................................. 32.7 N.280E. 10.00 
29.316 ............... ............ ............ ............ ............ ............... ............... 23.7 N. 170 E. 9.75 
29.361 ............................................................................................. 1.4 S.260E. 6.75 
29.426 28.905 67.62 63.25 78.5 56.5 .521 .773 2.0 S.G70E. 0.75 
Dry. 'l'otal. Gaseous. 
29.445 28.799 69.87 67.62 82.0 56.0 .646 .885 4.0 S. 130 E. 3.75 
29.347 28.669 7tl.75 70.25 77.25 ..... ...... .678 .789 1.9 s. 260 w. 6.50 0.12 
29.449 28.987 69.12 62.12 72.5 68.3 .462 .653 27.0 N. 3.25 
29.6:23 29.152 66.62 61.25 74.5 62.0 .471 .720 22.4 N. 340 E. 0.50 
29.584 29.156 68.5!1 6CI.75 7G.2 53.5 .428 .GJ5 2.3 N. 650 E. 1.25 
29.363 28.8~6 70.00 62.75 83.3 63.0 .474 .646 0.7 s. 1:20 w. 4.25 
29.148 28.6:26 72.42 65.12 72.0 63.0 .522 .656 4.0 N.280W. 1.25 
29.293 28.838 67.95 61.32 66.7 6J.5 .455 .664 4.2 N. 120 E. 3.25 
29.331 28.978 63.30 56.05 70.0 63.2 .353 .6[)8 7.2 N.GOE. 1.75 
29.455 2!.l.076 65.00 57.62 75.0 57.5 .379 .613 11.2 N. 340 E. 1.25 
29.444 29.067 67.62 58.75 89.5 46.0 .377 .558 2.2 S.llOE. 4.75 
29.253 28.731 80.12 68.00 82.0 61.5 .522 .5D9 8 .4 S. 510 W. 2.75 
29.356 28.888 75.62 64.75 ............ ............ .468 .527 4.0 S. 8:PW. 4.75 
29 . 438 2rl. 0()5 6-L 12 59 . 12 87 · 5 57 . 8 . 433 . 727 3 . 9 S. 350 E. 8 . 50 
29.126 28.495 79.00 I 70.50 1............ ............ .631 .637 5.6 N. 860 w. 8.25 
29.228 28.697 67.00 63.25 71.0 I'"'""'"'" .531 . 8 ~}3 3.1 N. 180 E. 8.25 
0.16 
29.297 28 .767 65.87 ~ -75 ~~--6~ .530 .8:31 1.4 S. 410 E. 7.75 I 0.18 
Means ......... /29 .354 \28.873\- 69~\ 63.071 ............ 1 ............ 1 .493 
1 















ABSTRACT-Continued.-SANILAc, MICHIGAN, SEPTEMBER, 1859. 
PRESS ORE. TEMPERATURE. VAPOR. 
Humidity. .-~ ~~~-=-I Min. 
---------1-------1-------, 0 0 0 0 
DATE. Elasticity. Total. Gaseous. 
1 ...................................................... ············ .......... .. 
2 ............................................................................ .. 
3 ............................................................................ .. 
4 ............................................................................. . 
5 ............................................................................. . 
6 29.751 29.523 58.10 49.00 61.0 38.2 .228 .471 
7 29.716 29.403 57.32 51.82 65.5 43.5 .313 .665 
8 29.664 29.338 61.50 54.30 73.0 49.8 .326 .599 
9 29.592 29.175 65.32 59.07 73.6 55.8 .417 .669 
10 29.349 28.640 72.87 70.37 79.2 63.7 .709 .877 
11 29.090 28.642 68.05 61.15 71.0 66.5 .448 .652 
12 28.904 28.551 66.82 57.65 78.0 51.2 .353 .540 
13 29.079 28.853 50.67 45.07 57.5 48.3 .226 .612 
14 29.479 29.305 44.95 39.62 53.2 40.5 .174 .582 
15 29.676 29.484 49.70 43.12 56.7 37.2 .192 .540 
16 29.442 29.131 55.77 51.00 61.0 47.2 .311 .700 
17 29.333 28.985 57.02 52.87 63.0 45.5 .348 .743 
18 29.284 28.940 60.37 54.37 72.8 43.2 .344 .656 
19 28.988 28.459 64.05 62.05 67.7 61.5 .529 .888 
20 29.285 28.937 51.95 50.50 55.3 50.5 .348 .898 
21 29.247 28.864 54.52 53.02 58.2 50.4 .383 .901 
22 29.218 28.778 57.92 56.55 60.0 55.0 .440 .914 
23 29.388 28.947 60.20 57.65 65.2 55.4 .441 .851 
24 29.390 28.961 57.55 56.00 60.2 56.0 .429 .906 
25 29.377 28.950 58.62 56.40 63.8 53.8 .427 .863 
26 29.252 28.744 61.73 60.40 63.5 54.0 .508 .922 
27 29.322 28.870 58.07 57.05 61.0 ............ .452 .937 
28 29.557 29.201 55.32 52.42 59.0 52.3 .356 .812 
29 ~q.643 29.201 59.85 57.50 65.8 42.1 .442 .861 
30 29.253 28.668 65.00 63.46 68.9 53.2 .565 .914 
Means ..... 29.371-2s~83~j54-:89j====~ -~~--.-7591 
WIND. 
Resul't velocity in I Resul't direction. 


























N. 220 E. 
N. 700 E. 
S. 2ow. 
s. ]90 E. 
s. 570 w. 
N. 540 W. 
s. 620 vv. 
N. 550 W. 
N.150W. 
N. 790 E. 
N. 540 E. 
N. 290 vV. 
S. so E. 
S. 310 E. 
N. 180 E. 
N. 500 E. 
s. 760 w. 





N. 160 W. 
S. 540 E, 
S. 250 E. 
Amount of \ Am'tofrniu 

















































.ABSTR.ACT-Continued.-SANILAC, MICHIGAN, OcTOBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
-=_I_::_ Total. Gaseous. Dry. Min. Elasticity. Humidity. Resul't velocity in I Resul't direction. miles per hour. 
0 0 0 0 
1 29.378 29.099 57.00 50.40 70.0 48.2 .279 .600 2.60 S. 520 W. 
2 29.280 29.080 57.30 47.37 64.0 48.2 .200 .431 2.20 w. 
3 29.262 29.022 63.00 51.90 78.0 37.7 .240 .417 3.00 S. 410 W. 
4 29.220 28.853 70.72 59.75 82 .0 58.2 .367 .487 1.80 s. 450 w. 
5 29.246 28.970 57.45 50.52 G6.9 56.7 .276 .585 1.40 s. 780 vv. 
6 29.462 29.289 49.02 41.92 58.5 35.8 .173 .499 3.00 s. 840 w. 
7 29.356 29.126 47.70 43.60 61.0 38.2 .230 .695 1.00 s. 620 w. 
8 29.389 29.181 44.40 40.80 48.0 43.6 .208 . 711 42.00 N. 270 E. 
9 29.555 29.366 45.20 40.42 50.5 41.5 .189 .626 1.40 N. 730 E. 
10 29.580 29.391 48.47 42.27 62.6 32.3 .189 .554 2.00 S. 450 W. 
11 29.575 29.329 50.22 45.62 56.1 42.0 .246 .674 1.40 N. 280W. 
12 29.525 29.292 54.77 47.50 62.0 49.0 .233 .543 5.60 S. 390 E. 
13 29.217 28.814 61.67 56.97 72.8 51.0 .403 .732 2.60 s. 450 w. 
14 29.254 29.016 52.32 46.45 58.0 50.0 .238 .609 2.80 N. 620 W. 
15 29.524 29.343 42.42 38.40 52.3 35.0 .181 .664 1.80 N. 670 W. 
16 29.488 29.284 52.95 45.37 63.5 35.0 .204 .508 5.60 S. 60 E. 
17 29.124 28.686 55.32 55.32 63.0 56.0 .438 1.000 2.60 s. 
18 29.282 29.056 38.07 37.90 43.7 40.8 .226 .994 9.60 N. 790 vV. 
19 29.312 29.131 37.17 35.20 41.2 35.0 .181 .810 1.20 s. no ·w. 
20 29.536 29.373 33.15 31.75 37.2 31.3 .163 .894 2.60 N. 220 W. 
21 29.496 29.351 33.92 31.30 40.4 27.0 .145 .748 1.80 N. 670W. 
22 29.196 29.015 35.35 34.10 . 41.0 32.0 .181 .874 1.40 N. 560 Vv. 
23 29.506 29.316 39.07 36.85 51.0 31.3 .190 . 794 1.80 s. 670 w. 
24 29.425 29.192 41.55 40.25 44.8 35.0 .233 .886 2.00 s. 560 w. 
25 29.::!.36 29.083 36.85 33.70 42.3 33.2 .153 .697 3.40 N. 220 W. 
26 29.078 28.902 32.30 31.97 34.4 33.0 .176 .966 25.00 S. 840 E. 
27 29.189 29.045 32.42 30.22 36.4 30.4 .144 .777 1.88 N. 860 W. 
28 29.225 29.072 30.30 29.50 ............ 27.9 .153 .913 2.00 w. 
29 .............. ............... 
············ ············ 
........... ............ 
··············· ··············· ····················· 
............... , ........... 
30 ............... 
··············· 
. ........... ............ ............ 
············ 
............... . .............. 
····················· 
. ......................... 
31 ............... ............... ............ ............ 
············ ············ ··············· 
............... ..................... 
··························· 






























































ABSTRAOT-Continued.-FORT GRATIOT, lVIrcHIGAN, JuNE, 1859. 
- - --
PRESSURE. TEMPERA-TURE. VA.POR. WIND. 
DATE. I Gaseous. 
--=:__! Max. I Min. Elasticity. Humidity. Total. Dry. Resul't velocity in[ RGsul't direction. miles per hour. 
0 0 0 0 
1 29.402 28.933 63.62 60.00 70.0 
··········· 
.469 .799 2.8 s. 
2 29.298 28.942 69.87 59.00 77.5 60.5 .356 .487 8.8 S. GSOW. 
3 29.447 29.192 49.00 45.37 56.0 ............ .255 .737 18.5 N. 3oE. 
4 29.720 29.572 38.87 34.75 52.0 35.5 .148 . 625 14.6 N. 350 E . 
5 29.627 29.408 50.12 44.50 65.5 26.5 .219 .608 1.3 N. 
6 29.559 29.312 61.12 51.50 69.0 34.0 .247 .452 3.7 S. 120 \V. 
7 29.346 29.021 68.57 57.37 77.0 44.0 .325 .470 11.2 s. 100 E. 
8 29.222 28.255 61.25 55.62 72.0 ............ .367 .680 2.9 N. 290 W. 
9 29.380 29.134 58.37 49.87 69.5 42.0 .246 .504 2.9 s. 510 w. 
10 29.475 29.284 44.37 40.00 51.0 40.5 .191 .651 10.4 N. 300 E. 
11 29.658 29.455 48.62 43.00 63.5 28.0 .203 .595 1.7 s. 870 Fr. 
12 29.363 29.076 64.12 54.12 74.0 44.5 .287 .480 3.5 S. 320W. 
13 29.264 28.804 60.25 58.25 82.0 
············ 
.460 .880 1.8 N. 880 E. 
14 29.356 28.854 66.07 62.07 79.5 47.8 .502 .786 1.0 S. 810 E. 
15 29.085 28.552 74.62 66.25 76.5 56.5 . 533 .622 7.9 s. 560 w . 
16 29.340 29.048 51.42 48.07 54.0 50.5 .292 . 768 3.5 N. 130 E . 
17 29.283 28.986 53.22 49.20 58.3 38.5 .297 .734 26.1 N. 140 E. 
18 29.317 29.043 58.62 51.02 68.0 42.5 .274 .556 1.8 N. 180 E. 
19 29.274 28.938 64.57 56.07 76.4 41.5 .336 . 554 3.6 s. 210 w . 
20 29.068 28.631 68.55 61.82 79.8 62.0 .437 .662 2.9 N. 810 vV. 
21 29.132 28.740 58.70 55.25 63.8 46.2 .392 . 792 1.4 N. 540 W . 
22 29.241 28.877 60.45 55.12 65.6 53.0 .364 . 693 3.7 N. 280 E . 
23 29.410 29.043 60.07 55.05 66.2 43.0 . 367 .708 2.2 N. 290 E . 
24 29.410 28.992 60.40 56.92 68.0 44.0 .418 . 794 0.7 N. 450 E . 
25 29.447 29.038 66.10 59.12 76.4 50.0 .409 .637 1.5 s. 3sow. 
26 29.424 28.876 70.47 65.10 80.0 55.8 .548 .735 2.3 S. 120 E. 
27 29.280 28.617 79.52 71.47 87.8 64.2 .663 .658 18.5 S. 90W. 
28 29.269 28.477 80.22 74.87 88.6 71.8 .792 .768 3.9 s. sow. 
29 29.265 28.669 79.40 69.70 85.0 74.7 . 596 .593 5.2 s. 670 w . 
30 29.548 29.250 55.87 50.60 71.2 50.7 .298 .671 3.5 N. 280 E. 
































































ABSTRACT-Continued.-FoRT GRATIOT, MicHIGAN, JuLY, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. I Gaseous. 
---=:_I Total. Dry. Wet. Min. Elasticity. Humidity. Resul't velocily inl Resul't direction. miles per hour. 
0 0 0 0 
1 29.285 28.802 67.82 62.15 81.3 45.4 .483 .710 3.4 s. u;o w. 
2 29.000 28.283 78.85 72.62 82.5 66.8 .717 .728 8.8 S. SlOW. 
3 29.494 29.241 49.17 45.30 56.6 47.7 .253 .721 30.0 N. 40 E. 
4 29.758 29.487 54.55 48.87 67.4 38.8 .271 .625 1.8 N. 220 E. 
5 29.756 29.382 65.67 57.80 74.4 ............ .374 .593 1.8 s. now. 
6 29.648 29.165 64.67 60.80 72.5 55.0 .483 .492 2.6 s. 
7 29.500 28.959 68.12 64.00 72.3 62.8 .541 .788 2.8 S. 11° E. 
tl 29.507 28.969 64.15 62.30 68.8 63.2 .538 .896 1.6 N. 8'2oE. 
9 29.561 29.007 67.77 64.25 72.5 58.4 .554 .817 2.4 N. 3fP E. 
10 29.518 28.992 74.00 65.82 85.8 51.8 .526 .626 1.2 s. 860 E. 
11 29.479 28.825 83.87 72.75 94.2 62.2 .654 .565 1.8 s. 490 w. 
12 29.471 28.782 80.12 72.3.5 85.4 68.5 .689 .671 1.8 N. now. 
13 29.465 28.737 77.55 72.45 82.71 67.0 .728 .771 2.4 N. 330 E. 14 29.378 28.685 79.47 72.25 93.8 65.0 .693 .G90 2.8 S. 6(PW. 
15 29.278 28.551 72.85 70.85 84.0 69.0 .727 .902 0.6 N. 450 E. 
16 29.284 28.558 79.07 72.92 87.8 61.2 . 726 .731 1.2 S. 490 E . 
17 29.333 28.652 75.65 70.62 88.4 70.0 .6t:ll .770 2.0 N. 450 E. 
18 29.257 28.479 79.85 74.40 94.5 67.0 .778 .763 2.6 S. 4CP vV. 
19 29.197 28.500 74.72 70.72 78.8 71.0 .697 . 811 2.6 N. 60 vV . 
20 29.283 28.810 67.25 62.00 70.8 66.0 .473 . 685 3.8 N. 110 E . 
21 29.320 28.843 67.00 61.65 76.4 53.9 .477 . 723 3.4 s. 4° -vv . 
22 29.121 28.636 67.42 62.00 76.6 61.0 . 485 .721 1.6 N. 440 ·w . 
23 29.313 28.935 62.95 56.72 72.2 46.0 . 378 .657 1.0 S. 160 vV . 
24 29.285 28.793 68.67 62.77 79.0 51.0 .492 .702 1.0 s. 280 E. 
25 29.292 28.773 67.80 63.20 71.3 58.8 .519 .762 1.6 N. L150 E. 
26 29.359 29.062 61.10 53.07 67.2 55.0 .297 .553 6.4 N. noW. 
27 29.431 29.065 59.45 54.75 64.2 49.0 .366 .723 4.0 N. 280 E. 
28 29.425 2!1.050 61.85 5G.15 64.5 49.5 .375 .681 1.6 N.150W. 
29 29.501 29.133 63.42 56.60 72.7 42.2 .368 .631 2.4 N. 300 E. 
30 29.453 29.062 71.00 60.62 83.8 45.0 .3-91 .516 2.0 S. 11° E. 
31 29.184 28.634 71.25 65.45 83.2 56.7 .550 .718 3.4 S. 30W. 
--- 28.s6sj69~3of63A9i==i==i~251--· 7uj-3.8-------Means........ 29.391 N. 650W. 
Amount of Am't of rain 
















































































ABSTRACT-Oontinued.-For.T GRATIOT, ~1rciiiGAN, AcGU.sT, 1859. 
PRESSURE. TE~lPER-'>.Tt'RE. VAPOR. WIND. Amount of Am't of rain 
I Gaseous. vVet. I 
Max. Min. Elasticity. I Humidity. Hesul't velocity in l cloudiness. or melted Total. Dry. Uesul 't direction. snow. 
miles per hour. 
0 0 0 0 I 
29.247 28.733 66.40 62.50 71.7 59.8 .514 .792 1.8 N. 3.25 
29.290 28.751 72.80 65.72 83.7 58.9 .539 .670 1.2 S. 610 E. 9.25 
29.283 28.704 70.62 66.07 80.8 63.0 .579 .776 0.2 S. 4GO E. 8.50 O.tlOO 
29.172 28.584 68.ED 65.50 71.3 63.0 .588 .844 1.9 N. 4GO E. 6.25 
29.319 28.898 64.b5 58.97 68.8 59.0 . 421 .6B4 3.2 N. 260 E . 3.00 
29.378 28.988 68.62 59.62 81.5 46.0 .390 .561 2.7 s. 510 w. 3.00 
29.282 28.771 74.52 65.60 86.8 53.0 .511 .598 1.7 s. 31o vv. 1.50 
29.365 28.788 75.82 67.90 89.3 59.7 .577 . 646 1.6 s. 60W . 6.25 
29.487 28.891 78.95 69.55 89.2 62.5 .5!)6 .603 2.1 s. 0.25 
29.412 28.754 78.70 71.10 90.7 58.7 .658 .671 2.0 s. aow. 5.50 
29.303 28.666 69.70 67.30 77.0 59.2 .. 637 .877 0.6 S. 64o E. 9.75 1.4tl6 
29.258 28.573 71.35 69.22 75.3 64.4 .685 .893 1.9 N. no E. 4.50 
29.292 28.644 71.77 68.37 77.8 64.2 .648 . 832 2.0 N. 4GO E . 4.75 
29.310 28.640 74.20 69.82 80.5 64.3 .670 .793 1.2 S. 680 E. 2.75 
29.361 28.672 73.17 69.97 77.3 60.8 .689 .844 3.0 N. 220 E. 3.00 
29.414 28.770 68.65 67.10 79.0 61.2 .644 .919 O.(j N. 620W. 2.00 
29.444 28.660 77.50 73.70 82.5 59.0 .779 .827 2.0 S. 340 E. 5.00 
29.355 28.694 72.00 68.80 ............ 63.5 .661 .843 2.0 S. 560 vV. 10.00 0.377 
29.402 28.993 . 59.00 56.00 74.5 
············ 
.409 .819 4.0 \V. 6.00 
29.489 29.030 68.00 65.50 83.4 47.5 .459 .671 2.0 s. 0.00 
29.454 28.961 74.95 65.25 80.0 51.8 . 493 .569 3.9 S. 170 E . 10.00 
29.315 28.737 71.25 66.25 ............ 58.8 .578 .755 6.4 S. 180 E. 1.50 
··············· 




...................... ........................... ............... 0.040 
29.173 28.631 69.00 I 64.37 76.2 61.8 .542 .765 1.4 S. 3GO "\V. 9.00 O.OtlO 
29.291 28.7G6 66.00 62.62 75.8 55.5 .525 .818 0.9 N. 220 W. 7.25 
29.286 28.799 69.27 62.85 80.0 54.8 .487 .681 3.2 s. 360 w: 3.75 
29.395 29.043 61.42 55.12 66.2 54.8 .352 .646 3.0 N. 30 VV. 5.50 
29.495 29.187 57.30 51.63 61.2 49.0 .308 .655 6.4 N. 250 E. 5.33 
29.531 29.218 58.00 52.17 64.8 43.0 .313 .650 1.3 N. 180W. 2.50 
29.297 28.974 63.70 55.22 75.2 47.0 .323 .550 2.9 S. 6SO W. 6.00 
29.244 28.!)44 55.40 50.40 ............ 47.5 .300 .683 0.7 N. Ti:PW. 4.00 
I 




















Total. _I Gaseous. 
1 
··········· .. ···· ··············· 2 
··············· ·············· 3 ............... 
··············· 
4 ................ ................ 




··············· 8 29.437 
··············· 9 29.530 ................ 
10 29.879 ................ 
11 29.354 29.216 
12 29.197 29.039 
13 29.312 29.118 
14 29.264 29.034 
15 28.950 28.781 
16 29.318 29.147 
17 29.629 29.511 
18 29.837 
··············· 
19 29.313 2!).186 
20 29.216 29.029 
21 29.294 29.173 
22 29.739 29.675 
23 29.870 ................ 
24 29.675 29.541 
25 29.587 29.404 
26 29.732 29.558 
27 29.454 29.304 
28 29.264 29.114 
29 29.483 29.340 
30 29.778 29.641 
31 29.757 29.621 
Means ........ 29.543 I 29.281 
ABSTRACT-Continued.-DETROIT, MICHIGAN, JANUARY, 1859. 




Min. Elasticity. Dry. Humidity. Resul't velocity in Resul't direction. 
















................. ...................... ................................ 
•••to·•······ ............ 
··············· 
............... ..................... . ........................... 
41.50 34.50 44.0 .109 .413 ...... .............. ............................. 
27.17 29.5 26.0 
··············· 

























.138 .86ij 4.00 s. 5]0 w. 
40.67 36.33 44.0 26.0 . 158 .621 4.00 s. 390 w . 
39.83 37.50 41.0 37.5 .194 .790 2.60 s. 370 w. 




.169 .931 6.40 N.620 W. 
32.00 31.50 ... ,. ........ 28.5 .171 .948 20.10 s. 450 w. 





................. 6.40 s. 450 ,;v, 
39.83 34.33 46.0 20.5 .}27 .516 3.60 s. sow. 
44.67 40.00 46.5 35.0 .187 .630 23.70 s. 390 w. 
31.83 28.66 33.5 30.5 .121 .876 4.00 s. 840 w. 
9.67 9.50 
············ 





. .............. 13.30 s. 300 w. 
29.17 27.67 37.0 .............. .134 .832 22.40 S. 220W. 
33.67 33.16 36.0 23.0 .183 .947 3.40 s. 220 w. 
35.67 34.00 42.0 26.0 .174 .833 3.40 s. 450 w. 
33.67 31.33 46.0 25.0 .]50 .772 11.20 N. 390 E. 
37.00 33.67 39.0 32.0 .150 .681 15.90 S. 730 W. 
32.33 30.17 
············ 
28.0 .143 .780 8.80 N 590 vV. 
27.33 26.66 31.0 23.0 .137 .920 6.40 N. 400 W. 
29.00 27.66 37.0 13.5 .136 .850 4.00 s. 450 vv. 
























































ABSTRACT-Continued.-DETROIT, MICHIGAN, FEBRUARY, 1859. 





Min. Total. Gaseous. Dry. Wet. Elasticity. Ilumidity. RcRul't velocity in Resul't direction. 
miles per hour. 
---
0 0 0 0 







19.80 N. 850 E. 
3 29.020 . 28.898 28.33 26.50 30.0 23.0 .122 .789 3.80 N. 510 W. 
4 29.128 29.007 22.67 22.G7 27.0 11.0 .121 1.000 3.80 N. 820 W. 
5 29.500 29.387 21.00 21.00 25.0 10.5 .113 1.000 3.60 S. 330 E. 
6 29.653 29.531 24.33 23.83 29.0 19.0 .122 .935 2.60 N. 500 W. 
7 29.557 29.440 25.00 24.00 33.0 6.5 .117 .872 3.40 N. 730 E. 
8 29.242 29.086 35.00 32.67 40.0 16.5 .156 .764 2.80 s. 450 w. 
9 29.195 29.053 31.17 29.33 33.0 29.0 .142 .806 3.00 N. 780 W. 
10 29.577 29.4!)9 16.33 15.50 20.5 8.0 .078 .859 3.00 s. 670 w. 
11 29.651 29.538 22.67 22.17 22.0 13.0 .113 .931 8.00 S. 860 E. 
12 29.604 29.492 22.00 21.67 24.5 18.0 .112 .953 3.20 E. 
13 29.599 29.484 24.67 23.67 28.5 11.5 .115 .870 5.60 s. 240 w. 
14 29.422 29.283 27.17 26.67 39.5 10.0 .139 .940 3.00 S. 220 W. 
15 29.055 28.845 41.17 39.00 43.0 22.5 .210 .811 3.80 s. 250 w. 
16 29.438 29.252 40.67 37.66 48.0 28.0 .186 . 736 3.20 s. 300 w. 
17 29.328 29.129 39.67 31.67 44.0 28.5 .199 .818 5.60 S. 150 E. 
18 29.401 29.194 42.00 39.33 48.5 35.0 .207 .773 1.60 w. 
19 29.064 28.791 46.33 44.67 56.0 32.5 .273 .870 1.80 s.uo w. 
20 29.018 28.866 32.33 30.67 36.0 ............ .152 .831 38.00 S. 7,..80 "\V. 
21 29.526 29.384 32.67 30.33 41.0 26.0 .142 . 765 ·6.40 s.tf.3ow. 
22 29.359 29.192 43.33 38.33 51.0 28.0 .167 ·.590 3.80 s. 280 w. 
23 29.288 29.081 43.67 40.33 48.5 31.5 .207 .727 2.00 s. 330 w. 
24 29.594 29.428 31.67 31.00 34.0 30.0 .166 .931 12.00 N. 450 E. 
25 29.317 29.194 26.00 25.00 35.5 25.5 .123 .1:!76 18.50 N. 640 E. 
26 29.121 28.977 38.00 34.00 43.0 26.0 .144 .628 23.70 S. 620 W. 
27 29.095 28.940 42.00 37.00 45.0 34.5 .155 .577 5.60 s. 450 w. 
28 29.505 29.431 33.67 27.17 31.0 29.0 .074 .381 3.20 s. 620 w. 



























































I Gaseous. Total. 
1 29.810 29.636 
2 29.770 29.597 
3 29.821 29.576 
4 29.666 29.466 
5 29.204 29.011 
6 29.481 29.291 
7 29.066 28.870 
8 29.017 28.789 
9 29.412 29.181 
10 29.285 28.998 
11 28.968 28.631 
12 2!3.158 28.979 
13 29.578 29.325 
14 28.931 28.654 
15 29.025 28.888 
16 29.573 29.415 
17 29.283 29.072 
18 29.601 29.326 
19 28.936 28.787 
20 29.485 29.334 
21 29.270 29.049 
22 29.206 29.003 
23 29.305 29.102 
24 28.875 28.699 
25 29.035 28.902 
26 29.250 29.101 
27 29.002 28.833 
28 28.723 28.439 
29 28.624 28.488 
30 29.104 28.977 
31 29.402 29.321 
Means ..... , 29 .2~ ---29.056 
ABSTRAOT-Continued.-DETROIT, 1VIrcHIGAN, MARCH, 1859. 
TEMPERATURE. VAPOR. WIND. 
I 
Dry. Wet. Max. Min. Elasticity. Humidity. Resul't velocity in' Rcsul't direction. 
miles per hour. 
-·-----
0 0 0 0 
31.00 31.00 31.5 23.5 .174 1.000 4.00 S. 670 W. 
32.67 32.00 37.0 21.0 .173 .928 3.40 S. 850 E. 
43.G7 42.00 51.0 29.5 .245 .862 8.80 S. 380 E. 
37.50 36.33 39.0 36.0 .200 .887 20.10 s. 450 w. 
39.67 37.33 44.5 33.0 .193 .788 4.00 S. MJO W. 
41.00 38.00 45.5 29.0 .190 .738 3.20 N. 830 E. 
40.00 37.67 44.5 33.5 .196 .790 12.00 N. 450 E. 
40.33 39.33 45.5 37.5 .228 .910 3.60 N. 150 E. 
46.00 42.67 54.0 28.5 .231 .741 1.60 s. 840 w. 
53.00 48.67 58.0 35.5 .287 .711 0.60 S. 450 E. 
55.17 51.67 60.0 40.0 .337 .774 5.60 S. 600 E. 
43.50 39.00 51.0 40.5 .179 .632 28.00 S. 400 \V. 
40.67 40.67 54.0 31.5 .253 1.000 2.~0 S. 750 E. 
50.50 47.00 54.5 38.0 .277 .753 5.60 s. 300 E. 
36.67 32.83 39.0 36.5 .137 .630 44.00 s. 720 w. 
43.17 37.83 51.0 27.0 .158 .564 2.60 s. 330 w. 
53.00 45.67 61.0 36.0 .211 .522 2.60 s. 330 vv. 
46.17 44.67 50.0 44.0 .275 .882 3.00 S. 670 \V. 
34.50 32.00 48.5 33.0 .149 .744 35.00 N. 450 W. 
39.67 35.33 48.5 33.5 .151 .611 1.40 w. 
4.3.50 42.00 ............ 33.5 .221 .726 2.80 S. 300 W. 
51.67 44.67 58.0 ............ .203 .531 3.40 N. 670 W. 
54.17 46.00 61.5 31.5 .203 . 485 4.00 s . 
60.67 48.33 64.5 48.0 .176 . 334 25.00 s. 380 vv . 
37.50 33.16 41.0 3fi.5 .133 .592 8.80 s. 590 w. 
33.67 31.33 41.0 23.0 .149 .774 3.60 \V. 
43.67 38.67 49 .0 30.5 .169 .594 3.00 N. 750 E. 
48.67 46.33 63.0 36.0 .284 .f\24 6.40 N . G70 E. 
39.00 34.33 42.0 . . . . . . . ~ .... .136 .576 42.00 S. 450 W . 
39.33 34.00 42.0 29.5 .127 .524 22.40 S. 580 W. 
40.67 32.67 47.0 32.0 .081 .323 28 .00 s. 450 vv. 






























































ABSTRACT-Continued.-DETROIT, 1\frcniGAN, APRIL, 1859. 
Total. 
TEMPERATURE. WIND. VAPOR. 
I I I t I I I 
~~~~~~~~~f.~ A1~\:t ~~:;j~;~!~~ 
I 
Gaseous. Dry. I vVet. Max. Min. Elasticity. Humidity. Resul't velocity in I Resul't direction. snow. 




0 0 0 0 
1 29.433 29.265 55.00 45.00 61.5 32.0 
2 29.234 29.044 41.00 38.00 49.0 37.0 
3 28.990 28.875 38.67 33.00 42.0 33.0 
4 29.183 29.079 35.50 30.00 38.0 30.0 
5 29.232 29.085 34.33 31.67 39.0 30.0 
6 29.323 29.191 38.33 33.67 46.0 27.0 
7 29.191 29.039 46.67 39.67 49.5 30.5 
8 29.49J 29.406 39.50 32.00 46.0 31.0 
9 29.656 29.538 42.67 35.67 48.5 27.0 
10 29.195 28.982 42.67 40.00 64.0 37.0 
11 28 . 7 43 28. 309 66 . 33 60 . 00 70. 5 40 . 5 
12 29.280 29.044 53.0D 46.67 60.0 42.0 
13 29.247 28.961 53.67 49.00 61.5 42.5 
14 28.~60 28.670 53.33 45.00 55.5 47.5 
15 28.874 28.736 41.67 36.00 48.0 36.5 
16 29.132 28.981 41.50 36.50 47.0 33.5 
17 29.289 29.107 42.67 38.67 47.0 36.0 
18 29.442 29.245 46.83 41.67 51.0 26.5 
19 29.370 29.188 47.67 41.50 54.0 42.5 
20 29 . 232 29 . 020 41.00 39 . 00 49 . 0 38 . 0 
21 29.181 28.911 52.33 47.67 58.0 38.0 
~2 29.124 28.934 42.33 ?-8.83 47.0 38.0 
23 29.080 28.953 45 .00 37.50 50.5 34.0 
24 29.172 28.920 44.33 42.67 58.0 32.0 
25 29.294 29.127 48.50 41.33 53.5 39.5 
26 29.204 28.933 45.33 44.00 47.0 43.0 
27 29.362 29.234 48.00 39.33 53.0 39.0 
28 29.541 29.375 52.67 43.67 59.0 30.0 
29 29.420 29.196 59.0D 49.33 66.0 35.5 
30 29.390 29.175 66.33 52.67 73.0 4~.0 






























































































S. 340 W. 
N. 450 E. 
S. 540 W . 
N. 82o W. 
s. 610 w. 
s. 560 w. 
S. 7GO vV. 
N. 750 W . 
S. 450 E . 
S. 750 E. 
s. 220 w. 
S. 90 Vif . 
S. 520 E . 
s. 450 w . 
s. 680 w. 
s. 450 w . 
s. 150 w. 
S. 380 \V. 
N. GUO W . 
S. 450 E . 
s. 450 w. 
N. 90 ,V. 
N. 320 W. 
S. 450 Vif. 
N. 5~0 E. 
N. 5:20E . 
N. 380 E . 
N. GUO E . 
S. 740 E. 
S. 880 E. 



















































~ PRI>SSllRE. I I Gaseous. Total. 
1 29.488 29.~32 
2 29.5~1 29.278 
3 29.536 29.316 
4 29.521 29.165 
5 29.505 29.083 
6 29.437 29.012 
7 29.292 28.898 
8 29.129 28.684 
9 29.175 28.887 
10 29.305 29.010 
11 29.352 28.987 
12 29.386 28.917 
13 29.545 29.232 
14 29.717 29.496 
15 29.667 29.521 
16 29.208 28.890 
17 29.036 28.606 
18 29.039 28.498 
19 29.403 29.104 
20 29.404 29.056 
21 29.120 28.639 
22 29.272 29.059 
23 29.487 29.252 
24 29.379 29.016 
25 29.413 28.882 
26 ................. ............... 
27 ............... ............... 




30 ............... ............... 
31 .................. ................. 
M eans ... 29.373 I 27.029 
--- --- '-
ABSTRACT-Continued.-DETROIT, MICHIGAN, MAY, 1859. 
TEMPERATURE. VAPOR. I WIND, 
I 
Dry. Wet. Max. Miu. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 0 0 
67.67 54.67 73.0 43.0 .256 .378 3.00 N. 220 E 
69.33 55.00 75.5 42.5 .243 .340 3.80 N. 560 E. 
64.00 51 .67 69.0 46.5 .2;20 .370 3.00 N. 510 E. 
66.00 57.33 71.0 50.0 .356 .556 1.80 S. 220 E. 
77.00 64.00 84.5 48.5 .422 .456 3.80 s. 560 w. 
80.00 65.67 87.0 53.0 .425 .403 3.20 S. 330 W. 
80.00 64.33 86.0 53.5 .394 .387 2.60 S. 330 W. · 
79.67 65.67 83.5 56.0 .445 .439 3.40 s. 450 w. 
49.67 47.00 54.5 47.5 .288 .808 4.00 N. 450 E. 
58.33 51.67 66.5 46.0 .295 .606 4.00 N. 450 E. 
65.33 57.33 72.5 38.5 .365 .584 2.60 s. 560 E. 
72.50 63.67 78.0 49.0 .469 .590 4.00 s. 450 vv. 
63.33 54.67 70.5 56.0 .313 . 539 2.60 S. 450 E . 
57.33 48.33 64.5 35.0 .221 .468 1.60 S. 740 E. 
63.00 48.33 69.0 43.5 .146 . 250 4.00 S. 450 E . 
63.67 55.00 66.0 43.5 .318 .543 3.tl0 s. 330 w. 
69.00 61.00 77.0 52.5 .430 .607 1.40 S. 450 E. 
79.67 68.33 84.5 54.0 .541 .534 3.40 S. uo E. 
55.00 50.17 64.0 44.5 .299 .691 18.50 N. 200 E. 
64.33 56.33 72.0 37.5 .348 .577 1.20 S. 390 E. 
66.00 61.33 69.5 55.0 .481 .752 3.00 s. 670 w. 
61.83 50.33 66.5 42.5 .213 .386 4.tl0 N. 730 W. 
65.00 52.67 62.0 36.0 .235 . 381 6.40 S. 450 W . 
75.67 61.67 81.5 51.0 .363 .409 6.40 S.60W. 
81.33 68.67 
············ 
64.5 .531 .496 6.40 s. 420 w. 
. .......... 
············ ············ ············ 
............... ............... ..................... ........................... 
............ 
············ ············ ············ 
................ ............... ...................... ............................ 
............ ............ 
············ ············ 









............... ............... . ... ................... ........................... 
.............. ............. 
············ 
............. . ............................... . ...................... ........................... 

























































ABSTRACT-Continued.--DETROIT, MICHIGAN, DEcEMBER, 1859. 
PRESSllRE. TEMPERATURE. VAPOR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Max. Min. Elasticity. Humidity. Resul't velocity in Resul 't direction. 
miles per hour. 
0 0 0 0 
l 29.237 28.926 49.70 47.96 60.6 47.0 .311 .872 2.60 s. 630 w. 
2 29.687 29.576 21.23 21.07 26.4 ············ .111 .978 3.90 N. 70E. 
3 29.857 29.769 15.87 15.80 22.0 12.2 .088 .988 2.80 N. 200 E. 
4 29.536 29.390 26.90 26.87 32.2 17.0 .146 .997 1.80 N. 150 E. 
5 29.478 29.322 35.77 33.20 36.1 27.8 .156 .745 1.00 s. 20 E. 
6 29.293 29.144 29.37 28.60 38.0 ............ .149 . 915 1.80 N. 490 W . 
7 29 .6ltl ........ ....... 8.83 ............ 17.0 7.0 
··············· 
............... 2.00 w. 
8 29.704 ............... 7.65 ............ 26.8 1.2 
··············· 
............... 2.60 s. 850 w. 
9 29.469 29.340 26.33 25.57 36.3 15.2 .129 .908 3.80 s. 630 w. 
10 29.669 29.564 23.80 22.47 34.6 13.0 .105 .824 2.60 S. 780 W. 
11 29.202 29.033 36.90 33.97 41.2 24.0 .169 .801 3.90 s. 740 w. 
12 29.344 29.256 17.27 16.80 22.2 15.8 . 088 .921 2.10 N. 840 W . 
13 29.552 29.458 17.13 17.07 23.3 14.0 .094 .991 1.30 N. 220 E. 
14 29.553 29.456. 20.23 19.53 30.2 15.2 .097 .895 1.10 N. soW. 
15 29.513 29.42(1 19.27 18.60 32.5 8.7 .093 .897 1.30 S. 640W. 
16 29.432 29.306 25.00 24.50 39.0 14.8 .126 .937 1.40 S. 600 E. 
17 29.040 29.872 30.57 30.43 35.0 23.2 .168 .985 3.90 N 520 E. 
18 28.970 28.790 32.70 32.40 36.2 29.0 .180 .967 0.70 s. 670 w. 
19 29.160 28.!::197 30.80 30.26 35.6 ............ .163 .943 2.60 s. 580 w. 
20 29.103 28.994 24.07 22.93 29.0 ............ . 109 .849 1. 80 N. 600 W . 
21 29.366 29.298 15.63 14.33 19.8 15.1 .068 .775 2.00 w. 
22 29.293 29.216 15.93 15.17 21.8 14.8 .077 .871 1.00 N 450 W. 
23 29.248 29.195 11.03 9.77 15.8 7.2 .053 .746 2.50 s. 790 w. 
24 29.458 29.393 11.33 10.10 26.2 4.2 .065 .953 2.60 w. 
25 29.091 28.982 24.90 23.43 37.0 13.5 . 109 .813 1.40 s. 600 w . 
26 29.161 29.009 31.35 30.05 35.0 27.2 .152 .863 2.00 w. 
27 29.701 29.595 21.13 20.67 27.4 ............ .106 .932 1. 70 N. 290 E. 
28 29.631 29.562 12.67 12.17 18.2 11.8 .069 .904 1.90 N. 520 E. 
29 29.229 29.145 16.40 15.97 21.0 12.0 .084 . 925 1.80 N. 150E . 
30 29.295 29.234 12.50 11.43 25.0 .............. . 061 .794 ·3.20 s. 860 w . 
31 29.616 ............... - 4.60 - 4.63 7.0 -12.0 
··············· 
................ 3.20 s. 540 w. 
---






























































432 REPORT OF THE 
APPENDIX No. 2. 
ANNUAL REPORT OF SURVEY NORTHERN AND NORTHWESTERN LAKES 
FOR 1860. 
Table E.-JJfeteorological Observations-Lake E?--ie. 
Approximate height of lake above sea, 560 feet. 
LOCATION OF STATIONS. 
Monroe, 1\iichigan.-Latitude 41° 53' 39" N., longitude 83° 19' 26" W. 
Height above lake, 7 feet. 
Observer-John Lane, Esq. 
Cleveland, Ohio.-Latitude 41° 30' N., longitude 81° 47' W. 
Height above lake, 85 feet. 
Observer-Benjamin A. Stanard, Esq. 
Buffalo, New York.-Latitude 42° 53' N., longliude 78° 55' W. 
Height above lake, 25 feet. 










































.ABSTRACT-Continued.-MONROE, l\1rcHIG.AN, JuLY, 1859. 
PRESSURE. TE)!PERATUIIE. VAPOR. WIND. 
Totnl. Gaseous. Dry. Wet. Elasticity. Humidity. Re~ul't velocity in Rcsul't direction. 
miles per hour. 
0 0 
29.276 28.546 78.25 72.75 .730 .756 2.00 S. 220 E. 
29.140 28.431 78.87 72.50 . 709 .721 36.00 s. 330 w . 
29.526 29.222 58.12 51.87 . 304 .628 20.10 N. 330 vV . 
29.795 29.476 58.00 52.37 .319 . 664 2.00 N. 460 E . 
29.808 29.429 66.37 58.25 .379 .886 3.00 S. 600 E. 
29.705 29.167 67.37 63.62 .538 .804 2.20 S. 220 E. 
29.576 28.970 70.12 66.62 .606 .823 3.40 S. ISO E. 
29.540 28.897 71.87 68.25 .643 .823 3.40 S. 730 E. 
29.600 29.024 72.37 66.62 .576 .725 9.60 N. 860 E. 
29.586 28.946 74.87 69.25 .640 .740 2.20 N. 800 E. 
29.558 28.775 79.37 74.37 .783 .780 2.00 S. 330 E. 
29.548 28.7()5 83.25 75.62 .783 .687 1.40 s. 2~0 w. 
29.510 28.725 83.00 75.62 .785 .G97 0.80 E. 
29.443 28.621 81.37 76.00 .822 . 76l 3.40 S. 30 E . 
29.323 28.592 82 .75 74.25 . 731 .654 3.40 S.tJSOW. 
29.369 28.579 81.12 75.12 . 790 .744 2.80 N. 800 E. 
29.391 28.629 80.50 74.25 .762 . 732 1.00 s. 600 w . 
29.326 28.SR3 84.50 76.25 .793 .670 3.80 S. GlOW. 
29.230 28.438 82.2.5 75.50 . 792 .718 2.20 s. 730 w . 
29.335 28.842 75.87 65.62 .493 .553 6.40 N. 270 W. 
29.386 28.865 72.50 65.12 .521 .656 3.00 s. 450 w. 
29.:201 28.713 74.37 64.87 .488 .574 11.20 s. 650 w. 
29.388 28.976 68.00 60.12 .412 .606 3.60 S. 150 E. 
29.338 28.892 72.75 63.00 .446 . 554 1.00 s . 
29.:330 28.806 75.37 66:25 .524 .590 2.20 s. 300 w. 
29.439 29.] 31 67.12 56.25 .308 .465 15.90 N. now. 
29.479 29.137 65.75 56.75 .342 .541 8.80 N. 600 W. 
29.504 29.104 66.50 59.00 .400 .615 1.40 s. 240 w. 
29.552 29.148 68.00 59.75 .404 . 590 5.60 N. 380 E . 
29.495 29.005 73.12 65.37 .490 .635 8.80 S. 730 E. 
29.275 28.725 70.75 65.25 .550 .730 18.50 s. 610 w. 
----





























































































ABSTRACT-Continued.-lVIoNROE, MrcmGAN, AUGUST, 1859. 
l'RESSURE. TE~lPERA TORE. VAPOR. WIND. 
Amount of Am't of rain 
Elasticity., Humidity. cloudiness. or melted Total. Gaseous. Dry. Wet. Resul 't velocity in I Rcsul't direction. snow. miles per hour. 
-----
0 0 29.310 28.757 71.62 65.75 .553 
.715 2.2 S. 540 E. 1. 75 0.12 29.343 21;.697 74.87 69.50 .646 
.750 3.2 N. 520 E. 5.00 29.345 28.685 73.12 69.25 .660 
.812 1.3 S. 140 E. 8.50 29.287 28.676 71.50 67.25 .611 • 791 1.2 s. 700 w. 6.0G 3.32 ~9.389 28.939 71.75 62.75 .450 
.580 5.6 N. 73ow. 4.00 29.438 28.949 72.00 64.00 .489 
.624 2.0 S. 33° '\V. 0.50 29.393 28.814 74.37 67.50 .579 
.683 2.6 S. 30 1V. 0.50 29 .453 28.787 76.50 70.62 .666 
.733 2.9 S. 340 E. 3.25 29.529 28.891 77.75 70.25 .638 
.672 1.6 S. 720 E. 1.25 29.467 28.751 79.87 73.00 .716 
.705 5.6 N. 750 E. 4.75 29.362 28.655 73.75 70.62 .707 
.850 0.5 N. 450 E. 10.00 0.08 29.293 28.638 76.25 70.87 .655 
.751 2.2 N. 130 W. 3.75 0.22 29 .359 28.621 76.25 72.25 
.738 
.815 1.8 S. 840 E. 2.00 29.376 28.693 75.62 70.75 
.683 
.774 2.8 S. 730 E. 1.50 29.405 28.753 79.00 71.12 
.652 




0.75 29.469 28.772 76.87 71.62 
.697 
.743 3.8 N. 370 E. 3.25 29.383 28.784 72.00 67.12 
.599 
.762 3.4 s. 750 w. 8.25 29.457 28.964 6!).62 63.25 
.493 
.684 6.4 N.3ow. 1. 75 0.18 29.528 29.089 70.75 62.00 
.439 
.582 1.6 S. 760 E. 0.75 20.478 29.042 71.00 62.00 
.436 
.567 3.0 S. 640 E. 6.00 29.337 28.787 73.12 66.25 
.550 
.677 4.8 S. 490 E. 5.25 29.289 28.738 68.37 64.37 
.551 
.794 25.0 s. so E. 9.25 0.21 29.260 28.744 67.50 63.00 
.516 
.766 14.6 S. 450 1V. 8 .25 0.01 29.360 28.839 69.37 63.87 
.521 
.725 2.6 S. 210 '\V. 5.50 29.367 28.822 70.12 64.87 
.545 
.740 8.0 s. 45° w. 5.75 29.421 28.928 67.36 62.25 
.493 
.736 3.8 N. 13° E. 8.50 29.497 29.129 62.62 56.25 
.368 
.648 31.5 N. 30E. 3.00 29.561 29.236 60.00 53.62 
.325 
.632 1.4 s. 680 w. 0.50 2(}.388 28.999 64.25 57.50 
.389 
.639 17.2 S. 520 W. 5.50 29.324 28.975 65.25 56.75 
.349 
.559 3.4 N. 810 W. 2.50 
. --29.3ml--28.s38 















































ABSTRACT-Oontinued.-:1\ioNROE, MICHIGAN, SEPTEMBER, 1859. 




\Vet. Elasticity. cloudiness. or melted Total. Gaseous. Humidity. Resul't velocity inl Resul't direction. snow. 
miles per hour. 
0 0 I 29.298 28.980 62.87 54.62 .318 .554 26.00 s. 670 vv. 2.50 29.430 29.182 57.75 49.62 .248 .520 8.80 s. 730 vv. 0.00 29.259 28.909 63.50 56.25 .350 .587 31.00 s. 3so vv. 4.25 
29.573 29 .304 56.25 49.62 .269 .594 3.40 N. 670 vV. 2.75 
29.671 29.357 59.25 52.75 .314 .621 3.20 N. 560 W. 6.75 
29.833 29.503 ti0.87 54.12 .330 .618 3.60 N. 620 E. 3.50 
29.756 29.397 63.12 .56.25 .359 . 625 7.20 S. 670 E . 0.75 
29.725 29 .391 62.50 55.00 .334 .590 3.20 N. 730 E. 0.00 
29 .627 29.] 73 66.00 60.50 . 454 .710 6.40 S. 670 E . 8.50 
29.457 28.823 70.50 67.50 . 634 .849 25.00 s. 220 vv . 9.50 0.29 
29.241 28.753 69.87 63.12 .488 . 668 34.00 s. 620 vv . 4.50 
29.098 28.708 65.50 58.25 .390 . 621 43.00 s. 500 w . 2.00 
29 .229 28.967 58.00 50.25 .262 . 543 22.40 N. 520 W . 2.00 
29.519 29.319 51.37 44.37 .200 . 529 3.80 N. 6IOW . 5.25 
29.675 29.388 54.12 49.25 .287 .670 37.00 N. 560 E. 8.75 
29.437 29.051 5fl.25 54.87 .386 .793 29.00 N. 220 E. 4.50 
29 .387 28.923 62.62 59.37 .464 . 816 0.40 s. 560 w . 6.00 
29.354 23.904 62.50 58.87 .450 .797 5.60 S. 730 E. 8.00 
29.061 28.487 66.62 64.37 .574 .879 3.40 s. 230 E. 7.25 0. 1!2 
29.263 28.891 53.75 52.25 .372 . 899 39.00 N. 430 W . 10.00 0.29 
29.262 28.874 54.75 53.37 .388 .895 23.70 N. 330 W. 10.00 1.01 
29.325 28.898 58.25 56.37 .427 .880 3.80 s. 520 w. 9.75 0.04 
29.477 29.023 
I 
59.87 57.87 . 454 .880 3.60 S. 300 \V . 9.75 
29.450 29.017 60.00 57.25 . 433 .836 2.20 S. 780 \V . 9.75 0.01 
29.447 29.023 59.00 56.50 .424 .848 2.20 S. 780 E. 6.25 
29.353 28.862 63.50 60.62 .491 .836 10.40 S. ISO E. 8.00 
29.366 28.840 64.12 62.00 . 526 .883 1.40 s. 580 w . 8.50 
29.610 29.221 
I 
57.75 54.75 .389 .815 1.60 s. 780 w. 5.00 0.04 
29:659 29.269 58.62 55.25 .390 . 794 12.00 N. 300 E. 2.00 
29 .430 28.874 65.50 63.37 . 556 .885 3.80 S. 400 E . 8.50 

















































Means ........ 29.471 I 
ABSTRACT-Continued.-MoN:~wE, M.rciiiGAN, OcroBEit, i859. 
-- --
TEMPERATURE. VAPOR. WIND. 
Gaseous. Dry. 
I 
Wet. Elasticity. , Humidity. Resul't velocity in / Resul't direction. 
miles per hour. 
0 0 
29.191 58.62 53.37 .339 .686 5.6 s. 220 w. 
29.231 58.12 48.50 .215 .444 29.0 s. 620 w. 
29.132 64.00 55.00 .314 .527 13.3 s. ;wow. 
29.008 65.75 58.00 .380 .599 14.6 s. 410 w. 
29.041 61.00 54.12 .328 .612 10.4 s. 340 w. 
29.384 50.37 43.50 .193 .525 5.6 s. 520 w. 
29.179 49.25 45.38 .253 . 717 13.9 s. so vv . 
29.083 47.75 45.37 .275 .818 39.0 N.90W. 
29.444 43.25 39.12 .186 .663 2.5 N.30W. 
29.341 48.12 44.62 .249 . 740 2.9 s. 16° E. 
29.382 52.12 47.12 .258 .661 1.5 N. 460 W. 
29.193 57.25 53.62 .364 . 776 4.8 S. sso E . 
28.959 63.00 57.12 .389 .675 11.6 s. 140 w. 
29.185 57.37 48.00 .211 .448 23.7 s. 710 w. 
29 .427 48.75 41.87 .175 . 510 5.6 s. 870 w . 
29.319 55.00 48.25 .249 .576 27.5 s. 350 E. 
28.814 56.75 55.75 .432 .936 26.0 s. so E. 
29.273 43.37 38.25 .165 .583 52.5 s. 670 w. 
29.240 41.50 37.00 .162 .614 0.5 N. 670 E. 
29.486 38.00 32.87 .121 .529 29.0 N. 540W. 
29.456 35.37 31.75 .138 .669 4.0 S. 810 W. 
29.033 37.75 36.37 .197 .867 3.0 S. 130 E. 
29.431 37.75 35.62 .182 .800 2.8 S. 490 1V. 
29.290 43.37 41.25 .232 .824 3.9 S. SOE. 
29.047 44.37 42.12 .245 .817 2.4 N.70W. 
28.843 40.25 37.75 .194 .776 14.6 N. 610 E. 
29.163 33.25 30.62 .141 .744 9.6 N. soow. 
29.276 55.50 32.50 .145 .701 5.6 s. no vv. 
29.516 38.37 32.87 .116 .500 4.8 s. 740 w. 
29.589 35.75 32.12 .136 .645 5.6 N. 870W. 
29.538 37.25 33.25 .138 .621 3.2 s. 560 w. 
































































ABSTRAOT-Oontinued.--MONROE, MICHIGAN; NovE~IBER, 1859. 
--




'l'otal. Gaseous. Dry. Humidity. Resul't velocity in' Re~ul't tlirectiou. 
miles per hour. 
0 0 
1 29.559 29.415 38.12 34.12 .144 .628 11.20 s. 410 w. 
2 29.600 29.452 41.12 36.12 .148 .568 7.20 S. 580 W. 
3 29.733 29.532 42.87 39.62 .201 .728 12.00 N. 840 E. 
'1 29.528 29.294 54.50 47.37 .234 .551 14.60 s. 220 w. 
5 29.594 29.362 55.37 47.75 .232 .528 3.20 s. 390 w. 
6 29.867 29.669 41.62 38.75 .198 . 750 33.00 N. 330 E . 
7 29.652 29.391 46.12 44.00 .261 .836 3.80 N. 610 E. 
8 29.525 29.253 48.62 45.87 .272 .796 7.20 S. 270 E. 
9 29.440 29.159 47.50 45.62 .281 .856 18.50 N. 480W. 
10 29.112 28.854 44.00 42.75 .258 .897 4.80 s. 840 w. 
11 29.384 29.226 36.87 34.00 .158 . 720 22.40 N. 270 E . 
12 28.961 28.700 44.25 43.00 .261 .898 1.80 s. 
13 29.235 29.143 24.25 22.00 .092 .709 60.00 s. 450 w. 
14 29.468 29.368 28.25 25.12 .100 .646 34.00 s. 140 w. 
J5 29.630 29.487 32.12 30.00 .143 .785 2.20 N. 170 E. 
16 29.505 29.347 39.75 35.75 .158 .643 14.60 S. 560 E. 
17 29.472 29.281 43.00 39.25 .191 .690 10.40 S. 280 E. 
18 29.373 29.153 41.62 39.75 .220 .836 11.20 N.140W. 
19 29.127 28.905 41.50 39.75 .222 . 847 22.40 N. 650 W . 
20 29.632 29.475 34.25 32.25 .157 .793 2.40 N. 450 W. 
21 29.323 29.112 39.62 38.12 .211 .863 48.00 N. 450 E. 
22 29.338 29.118 44.25 41.25 .220 . 758 25.00 S. 480W . 
23 29.795 29.638 38.37 34.87 .157 .676 12.00 w. 
24 29.954 29.806 32.87 30.75 .148 .789 1.00 N. 670 E. 
25 29.177 28.959 43.50 40.75 .218 .772 20.10 S. 550 E. 
26 29.314 29.179 37.12 33.00 .135 .611 37.00 s. 450 w. 
27 29.386 29.245 34.50 31.37 .141 .698 4.00 s. 470 w. 
28 29.458 29.342 32.25 28.62 .116 .636 10.40 s. 670 w. 
29 29.411 29.266 35.50 32.50 .145 . 701 12.00 s. 
30 29.336 29.146 41.00 38.00 .190 .738 3.20 S. l1° E. 
·------------
--37.071 Means ...... 29.463 29.276 40.16 .187 I .731 I 2.80 I N. 35ow. 
--- ----------- -------------
--
Amount of Am't of rain 


















































































ABSTRACT-Continued.-MONROE, MICHIGAN, DECEMBER, 1859. 
PRESSURE. TE)!PERATURE. '~liND. 
I I I I I c~~f~~!s~f I Ar;:,:t ~;J~~:~ Total. I Ga;;;eous. Dry. 'Vet. Elasticity. I Humidity. Res~l't velocity in\ Resul't direction. snow. 




29.208 28.911 49.25 47.12 .297 .846 5.6 s. 550 w. 10.00 
29.861 29.567 24.50 23.50 .114 .870 22.4 ~- 570W. 9.75 
29.922 29.835 20.75 19.25 .087 .782 35.0 ~. gow. 8.50 
29.595 29.500 28.87 25.25 .095 .595 2.5 ~- 30 E. 9.00 
29.534 29.369 34.00 32.50 .165 .843 10.2 S. 220 E. 9.00 
29.316 29.162 31.75 30.37 .154 .854 3.1 s. 270 w. 10.00 
29.666 29.611 10.87 9.75 .055 .775 14.6 s. 670 w. 3.50 
29.792 29.738 10.25 9.12 .054 .775 14.6 S. 400W. 0.25 
29.591 29.488 27.75 25.00 .103 .680 31.5 S. 340W. 5.00 
29.781 29.689 24.37 22.12 .092 .710 3.6 s. 250 w. 1.00 
29.342 29.185 36.oo 33.12 .157 .750 14.6 s. 450 vv. 6.oo 
29.370 29.303 20.75 18.00 .067 .602 11.2 w. 4.25 
29.599 29.528 18.37 16.50 .071 .702 4.3 ~. 180 E. 10.00 
29.608 29.522 20.50 19.00 .086 .780 3.4 ~. 760 w. 5.50 
29.529 29.513 19.50 17.87 .079 .755 2.9 S. 110E. 1.25 
29.503 29.398 23.00 21.87 .105 .849 1.0 S. 810 E. 0.00 
29.082 28.923 31.62 30.62 .159 .895 55.5 ~. 220 E. 10.00 
28.998 28.831 33.00 31.87 .167 .886 7.2 S. 30 E. 10.00 
29.295 29.156 30.62 28.87 .13!J .812 26.7 s. 5oo vv. 8 .25 
29.150 29.037 25.75 24.37 .115 .826 3.6 ~. 840 w. 9.75 
29.437 29.372 13.00 12.12 .065 .832 18.5 S. 450W. 6.25 
29.413 29.337 15.37 14.62 .076 .869 1.9 s. 560 w. 8.75 
29.364 29.301 11.50 10.75 .063 .850 32.0 s. 450 w. 9.25 
29.551 29.490 12.25 11.25 .061 .805 7.8 s. 49ow. 9.50 
29.181 29.096 23.75 I ~1.25 .085 .672 9.6 S. 7.00 
29.254 29.114 31.50 29.50 .140 .791 11.0 s. 73ow. 8.25 
29.758 29.665 22.87 21.12 .093 .762 14.6 N. 120 VV. 10.00 
29.646 29.572 15.12 14.37 .074 .868 31.0 ~. 190 E. 8.75 
29.310 I 29.228 17.87 16.87 .082 .838 10.3 ~. 70 vv. 10.00 
29.346 29.286 13.75 12.37 .060 .744 37.0 S. 450W. 0.50 































ABSTRAC'J.i-Continued.-CLEVELAND, Onro, JuLY, 1859. 
I l'RESSURE. TEMI'ERATURE. VAPOR. WIND. 
DATE. 
I 
Elasticity. I Humidity. Total. Gaseous. Dry. Wet. llesul't velocity in I llcsul 't direction. 
miles per hour. 
0 0 
1 2!).298 28.802 72.75 64.50 .496 .617 9.6 S. 450 E. 
2 29.107 28.390 81.25 73.37 .717 .675 14.6 s. 290 w. 
3 29.459 29.094 59.62 54.75 .365 .713 26.0 N. 180 W. 
4 29.706 29.384 59.87 53.50 .322 . 636 8.8 N. 530 E . 
5 29.734 29.364 fi4. 75 57.25 .370 .604 1.8 N. soo E. 
6 29.660 29.265 62.37 57.75 .395 . 741 9.6 S. 450 E . 
7 29.494 28.977 69.75 63.87 .517 . 708 2.8 S. 230 E . 
8 29.479 28.894 72.75 67.00 .585 .727 2.4 N. 620 W. 
9' 29.497 28.903 74.12 67.75 .594 .703 3.6 N. 450 E. 
10 29.518 28.867 77.50 70.50 .651 .691 ;2.2 N. 750 E. 
11 29.500 28.818 79.62 72.00 .682 . 676 0.5 N . 
12 29.485 28.765 81.00 73.37 .720 . 681 1.2 N. 820 W . 
13 29.440 28.675 82.75 75.12 .765 . 687 0.6 N. 660 W . 
14 29.373 28.688 80.50 72.37 . 685 .659 1.0 N. 650 E . 
15 29.261 28.443 83.87 76.62 .818 . 705 2.2 N. 550 W . 
16 29.299 28.539 83.75 75.25 . 760 .658 3.2 N. 260 E . 
17 29.323 28.527 83.12 76.50 .796 . 727 2.4 s. 610 w . 
18 29.266 28.481 85.37 77.00 .785 . 671 1.6 s. 670 w . 
19 29.155 28.348 81.50 75.62 .807 . 745 5.6 N. SlOW . 
20 29.244 28.6-15 78.00 68.75 .579 . 604 14.6 N. 170 W . 
21 29.312 28.825 68.37 62.50 .487 .702 2.3 S. 180 E. 
22 29.120 28.550 73.12 65.75 .570 .700 8.0 s. 860 w. 
23 29.310 28.937 69.75 59.50 .373 .517 2.2 N. 300 W. 
24 29.275 28.866 73.00 62.00 .40!) .504 1.8 S. 750 E. 
25 29.277 28.725 74.50 66.75 .552 .642 1.8 s. 740 vv. 
26 29.3:30 28.939 69.00 59.75 .391 .552 23.7 N. 860 W. 
27 20.378 28.984 67.62 59.25 .394 . 581 6.4 N. 270 W . 
28 29.393 28.971 68.12 60.37 .422 . 613 2.9 N.110W . 
29 29.470 29.116 66.50 57.50 .354 .546 2.1 N. 820 E. 
30 29.429 28.993 72.50 62.62 .436 .547 3.0 N. 740 E. 
31 29.230 28.694 73.00 65.75 .536 .661 9.6 s. 
Means ....... 29.381 
I 
28.821 73.861 66.309 
I 






























































ABSTRACT-Continued.-CLEVELAND, 0Hro, AuGUST, 1859. 






Elasticity. I Humidity. Wet. Resul't vt>locity irtl Resul't direction. 
miles per hour. 
0 0 
1 29.240 28.662 73.25 67.00 .578 .706 1.2 N. 350W. 
2 29.277 28.611 76.62 70.75 .666 .734 1.2 N. 790 E. 
3 29.273 28.582 76.00 71.00 .691 .771 1.2 S. 140 E. 
4 29.146 28.456 74.50 70.62 .690 .816 2.6 N. 830 1N. 
5 29.287 28.754 71.00 64.87 .533 .703 1.7 N. 620Vv. 
6 29.427 28.922 71.50 64.25 .505 .654 0.5 s. 
7 29.317 28.791 72.50 65.25 .526 .659 1.8 s. 560 w. 
8 29.368 28.775 74.87 68.00 .593 .685 0.4 N. 220 W. 
9 29.458 28.826 77.12 69.87 . 632 .679 2.6 N. 640 E . 
10 29.417 28.739 77.00 71.00 .678 .731 2.2 N. 750 E. 
11 29.307 28.643 73.75 69.50 .664 .797 2.8 S. 380 E. 
12 29.184 28.496 74.50 70.37 .687 .806 1.4 N. 450 E 
13 29.248 28.571 74.87 70.25 . 677 .785 2.] N. 400 E . 
14 29.295 28.640 74.75 69.62 .655 .761 1.6 N. 720 E. 
15 29.320 28.678 67.37 70.75 .642 .746 0.7 N. 450 E. 
16 29.363 28.686 75.25 70.37 .677 .774 0.3 N. 50 E. 
17 29.381 28.776 76.00 68.75 . 605 .675 ·2.2 N. 830 E . 
18 29.292 28.729 71.75 66.00 .563 .723 2.0 S. 630 E. 
19 29.342 28.907 70.87 62.75 .435 .613 8.8 N. 260 E. 
20 29.444 29.001 68.62 61.25 .443 .633 1.2 N. 640 E. 
21 29.406 28.972 69.12 61.62 .434 .603 2.0 N. 860 E. 
22 29.289 28.796 71.75 64.00 .493 .634 5.6 S. 70 E. 
23 29.222 28.681 70.00 64.75 . .541 .639 18.5 s. 
24 29.177 28.659 69.75 64.62 .518 .745 1.8 s. 360 '""· 
25 29.278 28.734 70.50 65.00 .544 .729 1.8 s. 840 w. 
26 29.308 28.779 69.00 64.37 .529 .767 0.9 s. 610 w. 
27 29.345 28.853 69.25 63.00 .492 .689 2.3 N. 630 E. 
28 29.393 29.041 64.12 56.37 .352 .588 9.6 N. 220 E. 
29 29.474 29.130 62.87 55.50 .344 .600 0.0 ............................. 
30 29.326 29.006 63.50 55.00 .320 .549 3.0 S. 510 V/. 
31 29.246 28.868 65.87 58.00 .378 .593 5.3 N. 780 vV. 
































































ABSTRACrr-Continued.-CLEVELAND, Onro, SEPTEMBER, 1859. 
I 
PRESSURE. TE~ll'ERATURE. VAPOR. WIND. 
DATE. Elasticity. , Humidity. Total. Gaseous. Dry. vVet. Rcsul't velocity iu l Resul't direction. 
I 




I 29.254 28.945 67.12 56.50 .309 .442 7.20 S. 550 VI. 
2 29.365 29.100 59.33 51.00 .265 . 524 6.40 N. 520vV . 
3 29.192 28.845 66.25 57.12 .347 .540 10.40 S. 300 "'\V. 
4 29.473 29.146 60.25 53.50 .327 . 638 2.80 N. 540 ·w . 
5 29.583 29.274 54.50 50.25 .309 .725 1.00 s. 
6 29.706 29.400 59.25 52.50 .306 .607 2.20 N. 170 E. 
7 29.666 29.290 61.50 56.00 .376 .689 1.20 E. 
8 29.651 29.364 61.50 52.75 .287 .520 2.20 S. 670 E. 
9 29.572 29.207 66.25 57.75 .365 .566 4.80 S. 130 E. 
10 29.418 28.795 71.25 67.50 .623 .814 3.00 s. sow. 
11 29.133 28.563 70.50 65.75 .570 .764 15.90 s. 800 w. 
12 29.026 28.655 67.00 58.25 .371 .561 5.60 s. 620 w. 
13 29.096 28.765 60.62 54.00 .331 .624 8.00 N. 560 W. 
14 29.413 29.161 55.25 48.50 .252 .577 14.60 N. 450 W. 
15 29.601 29.406 55.75 46.50 .195 .439 3.60 N. 20E. 
16 29.371 28.995 61.00 55.75 . 376 .699 2.00 S. 220 E . 
17 29.283 28.820 63.50 59.75 . 463 . 791 7.20 N. 320 E . 
18 29.311 2i3.889 63.12 58.25 .422 .730 2.20 S. 270 E. 
19 29.012 28.506 69.50 63.50 .506 . 702 8.00 S. 300 E . 
20 29.129 28.629 62.50 60.50 . 500 .885 33.00 N. 450 E . 
21 29.121 28.612 63.12 61.00 
.509 I .881 3.40 N. 450 E. 
22 29.243 28.755 61.62 59.75 .488 .889 3.80 N. 850 W. 
23 29.394 28.937 60.25 58.12 .457 .874 0.80 s. 560 w. 
24 29.324 ..................... 57.87 .................. .............................. 1.40 N. 45ow. 
25 29.355 28.878 62.50 59.75 .477 
I 
.844 2.60 N. 140W. 
26 29.311 28.872 61.87 58.25 .439 .794 3.00 s. 
27 29.278 28.775 63.50 61.00 .503 .859 0.80 s. 560 w. 
28 29.507 29.056 65.00 60.00 .451 I .731 0.80 N. now. 
29 29.587 29.153 60.50 57.50 .434 
I 
.823 2.20 N. 560 E. 
30 29.390 28.829 68.50 64.75 .561 .806 8.80 S. 200 E. 
































































































Means ...... 29.374 I 
ABSTRAOT-Oontinued.-OLEVELAND, 0Hro, OcTOBER, 1859. 
TE~[l'ERATURE. VAPOR. WIND, 
Amount of Am't of rain 
I 
Elasticity. I Humidity. cloudiness. or melted Gaseous. Dry. Wet. Resnl't velocitv in Resul't direction. snow. 
miles per hotir. 
0 0 
29.056 59.37 54.87 .371 .732 1.6 s. 780 w. 9.25 0.32 
29.085 58.00 50.50 .268 .557 20.1 s. 450 w. 0.25 
29.054 62.12 55.00 .339 .608 2.8 s. 150 w. 0.50 
28.942 71.00 60.75 .395 .521 3.8 s. 170 w. 0.00 
28 .896 61.25 56.75 .401 .742 10.4 s. 830 w. 2.75 
29.274 54.75 45.75 .190 .41!3 8 .8 N. 840 1N. 2.25 
29.133 48 .50 44.75 .248 .725 2.0 S. 450 E. 7.50 
28.879 50.25 49.00 .332 .910 20.1 N. 510 E. 10.00 
29.287 48.50 43.75 .222 .652 4.0 N. 550 E. 4.00 
29.314 46.62 42.25 .214 .668 1.4 S. 150 E. 1.50 
29.262 52.25 48.50 .292 .745 1.6 S. 610 E. 4.75 
29.172 58.75 53.50 .340 .688 2.0 S. 450 E. 5.75 
28.942 63.62 57.00 .378 .643 9.6 s. 40 E. 4.00 
28.945 58.75 53.37 .337 .680 6.4 N. 670 \V. 5.00 0.43 
29.282 51.00 45.25 .227 .578 6.8 N. 740 W. 2.25 0.02 
29 .Oll 51.87 45.25 . 534 .685 5.6 S. 450 E . 6.00 
28.839 58.50 54.50 .372 .758 23.7 S. 40 E. 8.00 0.01 29.103 45.75 41.75 . 212 .689 31.5 N. 85° W . 9.75 0.35 29.119 45.00 40.50 .193 .643 1.7 s. 540 w. 9.50 29.295 39.75 35.50 .153 .620 25.0 N. 9.00 0.27 29.317 39.00 34.50 .141 .590 14.6 N. 540W. 7.00 29.011 34.50 32.75 .164 .820 2.8 S. 150 E. 10.00 29.185 41.50 40.00 .228 .869 1.3 s. sow. 10.00 29.155 45.62 42.75 .237 .772 0.5 S. 450 E. 7.25 28.970 43.25 40.75 .222 .792 1.9 S. 510 1N. G.OO 28.822 35.75 33.00 .153 .726 3.4 s. 840 E. 10.00 29.008 36.25 32.75 .141 .659 5.6 N. 450W. 8.75 0.03 29.115 38.62 35.00 .157 .669 18.5 N. 61° vV. 10.00 29.308 38.75 35.50 .166 .701 14.6 "\V. 9.75 29.447 37.25 34.00 .154 .691 8 .0 N. 490 W. ~).25 29.424 35.12 32.75 .156 .758 3.5 S. 450 W. 9.00 
















































Means ....... 29.386 
---
ABSTRAOT-Continucd.-OLEVELAND, Onro, NovEMBER, 1859. 
TEMPERATURE. VAPOR. WIND. I Ammt of ,, 
\'Vet. Elasticity. I Humidity. cloudiness. Gascou;;. Dry. Resul't velocity in ! Resul't direction. 
miles per hour. I 
0 0 
I 
29.339 37.50 33.75 .145 .646 2.40 s.sow. 5.25 
29.348 41.00 37.00 .168 .653 1.00 w. 4.00 
29.538 40.50 36.00 .153 .605 8.00 s. 450 w. 3.50 
29.272 59.75 49.50 .219 .427 5.60 S. 160 E. 1.25 
29.235 57.75 51.00 .285 . 597 3.60 s. 300 w . 7.00 
29.588 42.37 37.75 .167 .613 3.80 N. 560 E. 1.50 
29.403 49.00 42.75 .193 .556 14.60 S. 450 E. 10.00 
29.236 54.75 48.75 .265 .618 10.40 S. 450 E. 
29.065 52.75 48.25 .279 . 597 2.40 E . 
28.701 49.00 47.25 .303 .871 1.40 s. 220 w. 10.00 
29.126 40.00 36.75 . 176 .710 2.40 N. 870 E . 8.00 
28.554 50.87 49.50 .337 .902 3.40 S. 120 E. 10.00 
29.040 26.25 25.25 .125 .877 37.00 w. 9.50 
29.316 25.25 23.00 .098 .718 8.00 s. 8.75 
29.409 33.62 31.50 .153 .794 1.00 S. 450 E. 0.00 
29.314 40.75 36.75 .166 .651 4.00 S. 450 E. 0.50 
29.271 49.75 41.75 .160 .447 11.20 s. go E. 
29.036 45.62 42.50 .232 .757 1.40 E. 10.00 
28.678 43.75 42.75 .261 .917 13.30 N. 600 W. 10.00 
29.374 37.87 35.25 .172 .754 2.20 N. 420 W. 9.75 
29.084 37.50 36.75 .208 .928 8.00 w. 8.00 
29.0.54 46.12 42.50 .22.5 .722 3.00 s. 670 w. 4.25 
29.396 38.25 35.50 .]72 .743 9.60 N. 780W. 10.00 
29.683 36.87 34.00 .159 .721 1.60 N. 340 E. 5.2.5 
28.993 42.7.5 39.25 . 194 .708 29.00 S. 200 E . 10.00 
29.077 41.25 36.75 .160 .612 6.40 s. 560 w. 4.50 
29.145 35.75 32.37 .141 .666 2.40 s. 300 w. 10.00 
29.209 34.75 31.00 .131 . 649 5.60 w . 3.50 
29.222 37.00 33.75 .152 .688 3.20 S. 180 E. 5.75 
29.094 46.75 41.25 .187 .587 3.40 s. 70 E.· 8.00 
29.193 I 42.50 I 38.67 I .193 I .694 l 7.90 s. 550 w. I 6.60 
----·- -- ------- --------





























ABSTRACT-Continued.-CLEVELAND, 0Hro, DEcEMBER, 1859. 
----------- -~ 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE· Total. Gaseous. Dry. \Vet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.158 28.736 57.50 55.75 .422 .890 6.4 S. 160W. 
2 29.465 29.317 30.50 29.25 .148 .866 26.5 N. 200 E. 
3 29.813 29.719 21.25 20.00 .094 .821 4.8 N. 550 E. 
4 29.461 29.311 31.25 29.87 .150 .853 ].9 s. 110 E. 
5 29.477 29.286 36.25 35.12 .191 .892 3.0 s. 
6 29.228 29.018 37.37 36.75 .210 .942 14.6 s. 450 vv. 
7 29.527 ... .................. 13.87 
·················· 
. .............. ............... 28.5 s. 850 w. 
8 29 .724 29.662 9.75 9.37 .062 . 990 2.0 s . 
9 29.464 29.371 22.00 20.50 .093 . 790 7.6 s. 380 ,v. 
10 29.688 29.589 25.87 23.50 .099 .706 2.4 N. 540W. 
11. 29.266 29.095 34.75 33.25 .171 .846 2.8 s. 220 w. 
12 29.263 29.165 22.00 20.75 .098 .825 9.6 N. 630 W. 
13 29.498 29.400 22.50 21.12 .098 .811 2.3 S. 630 E. 
14 29.473 29.357 24.37 23.50 .116 .884 1.2 N. 340 E. 
15 29.521 29.439 17.50 16.62 .082 .853 1.5 s. 450 E. 
16 29.440 29.334 24.00 22.75 .106 .835 2.4 S. 540 E. 
17 29.993 28.843 30.25 29.25 .150 .891 2.8 N. 720 E. 
18 29.964 28.799 34.00 32.50 .165 .843 3.4 s. 300 w. 
19 29.229 29.074 32.12 30.62 .155 .846 9.6 s. 450 w. 
20 29.028 2R.890 28.37 27.37 .13R .884 2.2 N.190W. 
21 29.401 29.323 17.00 16.00 . 078 .834 4.0 s. 450 w . 
22 29 .282 29.211 13.75 13.50 .071 .863 2.9 s. 3i0 E. 
23 29.253 29.189 13.37 12.37 .064 .812 4.0 S. 
24 29.451 29.386 13.25 12.00 . 065 .766 12.0 vv . 
25 29.149 29.056 23.00 21.50 .093 .790 3.7 S. 170 E. 
26 29.168 29.004 33.75 32.25 .164 .842 3.4 s. 840 w. 
27 29.632 29.523 25.75 24.00 .109 .783 2.8 N. 300 E. 
28 29.528 29.439 20.25 19.00 .089 .815 4.0 N. 450 E. 
29 29.224 2:).120 23.25 22.00 .104 .834 2.4 E. 
30 29.255 29.152 22 .75 21.00 .0!:!3 .762 2.8 s. 370 vv. 
31 29.609 
····················· 
-2.25 .................. , ............... ! ............... 2.2 s. 450 ,v. 



































































ABSTRACrr-Continued.-BuFFALo, NEw YoRK, JuLY, 1859. 
l'RESSI.alf:. TEMPERA .. TtJRE. VAPOR. WIND. 
PATF.. 
I 
'Yet. I Elasticity. I Humidity. Total. Gaseous. Dry. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 2!).403 28.841 64.00 63.00 .562 .943 2.3 S. 380 "\V. 
2 29.095 28.402 72.25 69.75 .693 .876 27.0 s. 570 w. 
3 29.403 29.043 57.25 53.50 .360 .764 12.0 N. no E. 
4 29.769 29.442 58.75 53.00 .327 .659 8.0 N. 280 E. 
5 29.817 29.440 64.25 57.25 .377 .626 1.0 N. 190 W. 
G 29.724 29.263 62.50 59.25 .461 . 816 2.4 N.70W . 
7 29.617 29.154 66.50 61.00 .463 . 713 0.8 s. 750 vv . . 
8 29.557 29.047 73.00 65.00 .510 .629 1.0 N. 180 E. 
9 29.609 2!).156 74.75 64.00 .453 .526 1. 8 N. 580 W. 
10 29.601 29.091 75.00 65.75 .510 . 588 2.0 s. 490 w . 
11 29.545 28.909 76.50 69.75 .636 . 698 2.9 s. 690 w . 
12 29.509 28.778 77.50 72.50 .731 .775 3.5 s. 460 w. 
13 29.473 ~8.743 78.25 72.75 .730 . 756 2.4 s. 410 w . 
14 29.466 28.967 83 .25 68.50 .499 . 438 8.8 N. 690 E . 
15 29.313 28.549 77.25 73.25 .764 .817 1.8 N. 830 W. 
16 29.333 28.660 73.75 69.75 .673 .809 3.4 N. 820W. 
17 29.351 28.550 81.50 75.50 .801 .745 2.8 s. 670 w. 
18 29.312 28.565 77.50 72.75 .747 .806 1.8 N. 820 Vv. 
19 29.194 28.463 73.75 71.25 .731 .879 3.4 s. 700 w. 
20 29.247 28.496 74.50 72.00 .751 .880 7.2 N. 290 W. 
21 29.347 28.889 64.50 60.00 .458 .755 7.2 N. 790W. 
22 29.1Ul 28.630 70.75 63.50 .489 .650 18.5 s. 770 w. 
23 29.290 28.951 63.75 55.75 .339 .573 4.8 S. 710 lN. 
24 29.360 28.914 69.00 
I 
61.50 .446 .629 3.6 S. 460 VV. 
25 29.339 28.807 72.00 65.25 .532 .679 2.2 N. now. 
26 29.292 28.882 65.75 59.00 .410 .647 25.0 N. 820 vV. 
27 29.351 29.013 63.25 55.50 .338 .582 5.6 N. 45ow. 
28 29.413 28.976 64.25 
I 
59.25 .437 . 728 6.4 N. soow . 
29 29.524 29.121 68.00 59.75 .403 
I 
.582 3.9 s. 720 w. 
30 29.519 29.134 71.75 60.75 .385 .495 1.0 N.170 E. 
31 29.329 28.846 75.00 65.00 .483 .558 3.0 s. 590 w. 






























































ABSTRAOT--Continued.-BuFFALo, NEw YoRK, AuGUST, 1859. 
PRESSURE. TEMPERATURE. VAPOR, WIND. 
DATE. 
miles per hour. 
I Total. Gaseous. Dry. Wet. I Elasticity. Humiclity.IRes~l't velocity inl Rcsul't direction. I ~~~od~~~~:.~ A~~:,J~~e~;~~~~ 

































29.280 28.704 70.75 66.00 .576 .765 10.40 S. 400VV. 7.50 
29.322 28.868 72.75 63.25 .454 .565 2.80 N. 780 E. 6.50 
29.365 28.696 75.50 70.25 .669 .759 3.20 S. 220VV. 8.25 
29.171 28.530 71.25 68.00 .641 .83!l 3.20 s. 800 vv. 9.75 
29.309 28 .730 70.50 66.00 .579 .776 2.80 N.750VV. 7.50 
29.441 29.053 68.50 59.50 .388 .560 5.60 s. 850VV. 3.75 
29.384 28.839 71.75 65.50 .545 .700 27.00 S. 450VV. 4.50 
29.504 28.919 74.75 67.75 .585 .680 1.00 s. 5.00 
29.646 29.142 79.50 67.25 .504 .502 2.00 N. 450VV. 5.00 
29.573 28.937 80 .75 71.25 .636 .607 2.20 N. 420 VV. 3.75 
29.443 28.772 76.00 70.50 .671 .749 4.80 S. 390 E. 6.00 
29.361 28.743 72.25 67.75 .618 .782 2.60 S. 590 E. 9.50 
29.353 28.686 72.75 69.25 .667 .830 1.60 N. 220 W. 6.25 
29.334 28.698 70.25 67.50 .636 .860 6.60 S. 480 E. ~-25 
29.383 28.775 75.75 68.75 .608 .684 4.80 S. 220VV. 3.00 
29.476 28.844 71.25 67.75 .632 .826 6.40 s. 15ovv. 7.25 
29.533 28.889 75.25 69.50 .644 .735 2.00 8. 110VV. 1.25 
29.402 28.909 73.00 64.50 .493 .607 17.20 S. 390 VV. 4.00 
29.406 20.017 65.00 58.00 .389 .631 8 .00 N. 220 "\V. 1.25 
29.535 29.089 64.75 59.75 .446 .730 2.00 S 560VV. 0.75 
29.575 29.036 63.25 62.oo .539 .929 2.oo N. 7ovv. 1.oo 
29.481 28.946 78.50 67.75 .535 .549 1.40 S. 50 E. 3.75 
29 .411 28.955 69.50 62.00 .456 .632 3.00 S. 32° E. 10.00 
29.278 28.726 69.25 64.75 .552 .772 3.80 S. 140W. 9.25 
29.309 28.753 69.00 64.75 .556 .783 13.30 s. 780 w. 6.50 
29.340 28.824 68.75 63.50 .516 .734 ~).60 s. 550 vv. 5.50 
29.359 28.964 66.25 58.75 .395 .613 7.20 N. 390VV. 4.50 
29.458 29.156 58.00 51.75 .302 .627 14.60 N. 300W. 4.50 
29.510 29.181 6l.25 54.25 .329 .607 3.80 vv. 4.25 









29.267 28 .914 63.75 56.25 .353 .599 8.80 N. 500 vv. 5.50 I 0.10 















ABSTRACT-Continued.-BuFFALo, NEw YoRK, SEPTEMBER, 1859. 
PRESSURE. TEMPERATURE, VAPOR. WIND. 
D.\.TE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Rcsul't velocity in Rcsul't direction. 
miles per hour. 
0 0 
1 29.244 28.861 61.00 56.00 .383 .713 4.0 S. 440 W. 
2 29.336 29.041 58.00 51.50 .295 .612 33.0 s. 870 w. 
3 29.233 28.836 65.00 58.25 .397 .643 18.5 s. 470 w. 
4 29.485 29.183 56.50 51.00 .302 .660 13.3 N. 850 W. 
5 29.650 29.322 55.00 51.25 .328 .759 2.3 N.440 W. 
6 29.779 29.478 56.00 50.75 .301 .672 2.2 N. 620 W. 
7 29.749 29.467 5tl.OO 51.00 .282 .584 1.8 N. 250 W. 
8 29.745 29.423 61..25 54.00 .322 .595 2.2 N. 740 W. 
9 29.682 29.328 64.25 56.50 .354 .589 2.4 s. 790 w. 
10 29.467 28.866 67.50 65.50 .601. .894 17.2 S. 480 W. 
11 29.149 28.540 68.25 66.00 .609 .883 36.0 s. 440 w. 
12 29.010 28.569 64.00 59.25 .441 .740 36.0 S. 690W. 
13 29.062 28.797 56.25 49.50 .265 .586 12.0 N. 570 W. 
14 29.401 29.258 49.25 40.75 .143 .408 14.6 N. 270W. 
15 29.745 29.591 46.75 39.75, .154 .480 0.6 S. so E. 
16 29.522 29.204 56.75 51.75 .318 .690 1.4 N. 500 E. 
17 29.360 28.925 56.50 55.75 .435 .951 1.4 s. 870 E. 
18 29.414 28.981 60.50 57.25 .433 .836 0.6 s. 800W. 19 29.148 28.656 65.50 61..50 .492 .784 1.4 s. 680 w. 
20 29.304 28.908 54.50 53.50 .396 .933 7.2 N. 740 E. 21 29.261 28.795 57.00 57.00 .466 1.000 9.6 N. 570 E. 22 29.303 28.765 64.00 62.25 .538 .902 2.6 s. 500 w. 23 29.457 28.972 62.50 60.00 .485 .857 3.2 s. 720 w. 24 29.400 28.952 65.25 60.00 .448 .720 0.8 N. 760 E. 25 29.400 28.938 61..25 58.75 .462 .854 2.0 s. 780 w. 26 29.371 28.895 63.75 60.25 .476 .806 3.4 s. 400 w. 27 29.328 28.802 64.25 62.00 .526 .875 6.8 s. 490 w. 28 29.561 29.105 60.00 58.00 .456 .880 2.9 N. 30E. 29 29.725 29.386 56.25 52.25 .339 .748 4.0 N. 740 E. 30 29.560 29.111 64.00 59.50 .449 .753 2.7 S. 180 E. 
Means ......... --29 .428" --29 .o32j--s~ ---------
































































































































































Dry. I Wet. 
wx:;n. 
Am't of rain 
or melted 
snow. 
. . I---I I ~~~~~~~~:. Elnsttctty. Humidity. Res~l't velocity inl Resul't direction. 
. mtles per hour. 







s6.oo I 52.oo 
44.00 42.75 
















































































............... ! ............. .. 
.174 1 .871 
.175 I .765 
.171 . 762 
.170 . 741 


































s. 690 w. 
s. 800 w. 
s. 680 w. 
s. 4so -vv. 
s. 300 w. 
N. 450 W. 
s. 330 w. 
N. 450 E. 
N. uo vV. 
S. 30 E. 
s. 450 w . 
N. 370 E. 
s. 330 w . 
N. 850 W . 
N. 220W. 
S. llO E . 
S. 40 E . 
N. 880 W 
N. 560 W. 
N.330W. 
N.520W. 
s. 220 w. 
N. 780W. 
s. 780 vv. 
N.5ow. 
N. 860 E . 
N. 490 W. 
N. 630W. 
N. 4IOW. 
N. 230 W. 
N. 440W. 






















































ABSTRACrr-Continued.-BUFFALo, Nmv Yo:RK, NovEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. I Amount of IAm't of rain 
DATE. Dry. Wet. Elasticity. Humidity. Resul't velocity inl 
cloudiness. or melted 
Total. Gaseou;;. Resul't direction. snow. 
miles per hour. 
<j 
0 0 c 
~ 1 29.538 29.359 39.75 36.75 .179 .730 14.60 s. 410 w. 10.00 
H 2 29.516 29.264 44.00 42.50 .252 .876 19.80 w. 8.50 
r 
3 29.830 29.662 41.00 37.00 .168 .653 2.00 N. 120 vV. 3.25 
4 29.490 29.~04 54.75 49.50 .286 .664 33.00 s. 480 w. 7.75 
5 29.432 29.144 54.00 49.25 .288 .690 17.20 -vv. 9.00 
t...:l 6 29.931 29.756 39.25 36.25 .175 .727 9.60 N. 880 E. 8.00 ~ 7 29.747 29.569 47.50 41.25 .178 .541 3.40 S. 220 E. 3.00 rn t:<j 
8 29.610 29.378 57.25 48.75 .232 .495 4.80 s. 330 w. 3.50 Q 
~ 29.439 . 29.157 .16.67 50.33 .282 .614 1.00 s. 840 w. 10.00 ~ 
10 29.059 28.777 43.37 43.37 .282 1.000 4.00 N. 450 E. 10.00 0.14 t:<j ~ 
11 29.465 ...................... 32.00 ................. , ............... ............... 2.60 N. 340 E. 8.75 p.. 
12 29.045 28.767 45.25 H.25 .278 .920 . 11.20 S. 70 E. 10.00 0.11 pj 
13 29.002 
····················· 
32.25 .................. ............... .. .............. 18.50 N. 670 W. 9.50 0.78 "1 
14 29.407 ..................... ................. . ................. ............... ............... 31.00 N. 670 W. 7.50 0 
15 29.579 ..................... ................. 
·················· 
. .............. ............... 2.00 s. 870 E. 9.50 t'>j 
16 29.626 29.428 41.25 38.50 .198 .756 9.60 S. 70 E. 5.00 ~ 17 29.566 29.378 50.25 43.25 .188 .517 13.30 s. 250 w. 5.00 
18 29.429 29.152 49.50 46.50 .277 .783 3.20 N. 720 E. 10.00 t> 
19 29.868 29.526 52.00 50.33 .342 .882 3.40 N. 260 E. 10.00 0.13 ~ 
20 29.547 ..................... .................. 
·················· 
............... ............... 4.00 N. 530W. 10.00 
21 29.477 
····················· 
.................. .................. . .............. ............... 5.60 E. 10.00 
22 29.276 29.001 45.50 44.25 .275 .900 20.10 s. 450 w. 9.75 
23 29.625 29.442 38.25 36.00 .183 . 790 3.00 N. 620W . 9.75 
24 29.927 ..................... .................. ............. .... . ... , .......... . .............. 3.00 N.10E. 10.00 
25 29.451 ...................... 
·················· 
. ................. ............... ............... 7.20 S. 500 E. 10.00 0.02 
26 29.139 28.950 42.25 38.75 .189 .704 55.50 S. 670 W. 9.25 0.03 
27 . 29.310 29.145 36.00 33.75 .165 .777 13.30 w. 9.75 
28 29.344 29.204 32.75 30.25 .140 .7'50 11.20 N. 800W. 5.00 
29 29.420 29.268 37.00 33.75 . 152 .688 10.40 S. 260 W . 8.75 
30 29.409 29.160 46.50 43.75 . 249 .788 17.20 s. 360 w . 6.75 
--28.849.1 I 
--~---Means ......... 29.483 43.68 41.74 .225 .784 14.50 s. 540 w. 8.26 1.21 ~ ~ 
~ 
ABSTRACT-Continued.-BUFFALo, NEw YoRK, DECEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
Wet. 
DATE. Dry. Total. Gaseous. Elasticity. I Humidity.IRes~l't velocity inl Resul't direction. 
mtles per hour. 1-------:------:1 ____________________ __ 
1 29.228 29.010 4~.33 48.oo .218 J .8os I 
2 29 . 522 . . .. .. .. .. .. . . . .. .. . . 26. 00 ............................................... . ~ ......... ~~ :.~~.~ ... ::::::::::::::::::::: ........ ~~.:~.~ ... :::::::::::::::::: :::::::::::::::1::::::::::::::: 
~ ~~ :~~~ ......... ~.~ ... ~~.:... ~t~~ ........ ~~.::.~ ............ ~~.: ... , ...... :.~:.:... 2~ :~ ~: l~~ ~. 
. 7 29.486 ..................... 21.75 .................. ............... ............... 23.7 N. 690 W. 
8 29.715 ..................... 14.75 .................. ............... ............... 27.0 N. 450 W. 
9 29.497 ..................... 19.75 .................. ............... ............... 48.0 s. 220 w. 
10 29.715 ..................... 16.25 ................................................ 2.0 N.30E. 
11 29.224 ..................... 34.25 .................. ............... ............... 40.o ·s. 690 w. 
12 29.294 ..................... 15.75 .................. ............... ............... 13.3 N. 660 W. 
13 29.626 ..................... 18.00 .................. ............... ............... 4.8 S. 640 E. 
14 29.536 ..................... 23.00 .................. ............... ............... 2.5 N. 560 E. 
15 29.586 ..................... 24.50 ·················· ............... ............... 1. 7 s. 670 w. 
16 29.567 29.463 24.25 22.67 .104 .803 2.8 S. 840 E. 
17 29.294 29.159 25.00 25.00 .135 1.000 14.6 N. 670 E. 
18 29.090 28.922 33.75 32.50 .168 .868 1.9 s. 70 E. 
19 29.250 29.068 33.50 33.00 .182 .947 29.0 S. 670W. 
20 29.045 ..................... 30.00 .................. ............... ............... 2.2 N. 20 E. 
21 29.322 29.230 22.75 21.25 .092 .789 3.8 N. 700W. 
::22 29.385 ..................... 18.25 .................. ............... ............... 6.8 s. 510 w. 
23 29.208 29.107 18.75 18.75 .101 1.000 42.0 S. SlOW. 
24 29.433 29.360 11.50 11.50 .073 1.000 9.6 N. 760 W. 
25 29.231 29.127 22.50 21.50 .104 .862 3.6 s. 380 w. 
26 29.199 29.039 32.25 31.00 .160 .872 9.6 s. 760 w. 
27 29.743 29.665 17.00 16.00 .078 .834 2.4 N. 180 E. 
28 29.783 29.744 4.o7 3.67 .039 .746 9.6 N. 780E. 
29 29.298 29.225 15.67 14.67 .073 .827 4.0 N. 810 E. 
30 29.235 29.127 24.33 23.00 .108 .832 18.5 s. 630 w. 
31 29.548 29.489 7.00 7.00 .059 1.000 29.0 S. 870W. 
Means ... --29.431 --29.2B0--2~--22.55 -~~-.885 --17.3-0---8-. 460W. 
Amount of I Am't of rain 













































SECRETARY OF WAR. 451 
APPENDIX No. 2. 
ANNUAL REPORT OF SURVEY NORTHERN AND NORTHWESTERN LAKES. 
. FOR 1860. 
Table F.-Meteorological Observations-Lake Ontario. 
Approximate height of lake above the sea, 235 feet. 
LOCATION OF STATIONS. 
Fort Niagara, New York.-Latitude 43° 151 N., longitude 79° 551 W. 
Height above lake, 27.5 feet. 
Observer-L. Leffman_, Esq. 
Charlotte, New York-Latitude 43° 12' 34" N., longitude 77° 51' W. 
Height above lake, 37.5 feet. 
Observer-Andrew Mulligan, Esq. 
Sackett's Harbor, New York.-Latitude 43° 55' N., long. 75° 57' W. 
Height above lake, 30.6 feet. 
Observer-Henry Metcalf, Esq. 
ABSTRACT-Continued.- FORT NIAGARA, NEW YoRK, JuLY, 1859. 
PRESSURE. TE~lPERAT{TRE . VAPOR. WIND. 
DATE. 
I I 
Elasticity., Humidity. T otal. Gaseous. Dry. W et. Hes ul't velocity in Resul't direction. 
miles per hotir. 
0 0 
1 29.767 29.379 66.2 58.5 .388 . 602 38 .0 N. 780 W . 
2 29.491 28.813 76.2 70.7 • 678 .750 18.5 s. 170 w . 
3 29.692 29.381 56.2 51.2 .311 . 688 29.0 N. 240 W . 
4 30.145 29. 852 60.2 52.5 . 293 .561 4.8 N. 300 E . 
5 30.274 29.886 62.2 56.7 . 388 .693 2.4 N. 450 E . 
6 30.153 29.683 63.0 59.7 .470 .817 3.6 S. 150 E. 
7 29 .971 29.494 63.1 60.0 .477 . 829 3.4 N. 100 E . 
8 29.943 29.425 67.7 63.1 .518 .766 2.0 N. 450 E. 
9 30.049 29.513 67.2 63.5 .536 .803 3.8 N. 340 E. 
10 30.002 29.473 67.7 63.5 .529 .779 0.5 N. 
11 29.911 29.295 78.0 69.7 .616 .643 0.9 s. 670 w. 
12 29. 824 29.100 81.0 73.5 .724 .685 0.9 s. 670 w. 
13 29. 830 29.099 77.5 72.5 .731 .775 1.2 N. 
14 29. 855 29.238 73.7 68.2 .617 .741 2.8 N. 360 E. 
15 29.697 29.042 72.2 68.7 .655 . 828 2.0 N. 450 E . 
16 29.706 28.972 76.5 72.2 .734 .805 2.2 N. 720W. 
17 29.738 28.988 76.0 72.5 . 750 .837 1.2 N. no E . 
18 29.748 28.998 76.7 72.7 . 750 .816 1.4 s. 750 w . 
19 29.540 28.757 79.7 74.5 . 783 .771 1.8 N. 790 W . 
20 29.602 29.067 71.7 65.2 .535 . 689 13.3 N. 100 W . 
21 29.748 29.299 68.7 61.5 .449 .640 1.4 N. 600 W. 
22 29.464 28.932 72.0 65.2 .532 .684 5.6 s. 810 w. 
23 29.600 29.216 66.0 58.2 .384 .601 13.3 N. 520W. 
24 29.632 29.121 69.5 63.2 .511 .733 4.0 s. ]00 w. 
25 29.684 29.112 69.7 65.5 .572 . 786 2.4 N. 150 W. 
26 29.646 29.211 62.5 58.2 .435 .761 20.1 w. 
27 29.723 29.299 63.5 58.5 .424 .725 17.6 N. 390 W. 
28 29.747 29.291 66.2 61.2 .456 .732 3.0 N. 450 W. 
29 29.619 29.235 67.7 59.0 .384 .565 1.4 N. 450W. 
30 29. 867 29.348 66.0 62.5 .519 .812 2.4 N. 450 E. 
31 29.717 29.173 70.5 65.0 .544 .729 2.7 N.220W. 


























































ABSTRACT-Continued.-FORT NIAGARA, NEw YoRK, Auausr, 1859. 
I PRESSURE. TE~IPERATURE. VAPOR. I WIND, DATE. 
I I 
Total. Gaseous. Dry. \Vet. Elasticity. Humidity. ReRul't velocity inl Resul '! direction. 
miles per hour. 
- 0 0 
1 29.665 29.079 72.00 66.75 .586 .747 1.0 s. 540 w. 
2 29.695 29.182 69.00 63.50 .513 .723 4.0 N. 320 E. 
3 29.707 29.054 72.25 68.50 .653 .839 1.8 N. go E. 
4 29.451 28.929 71.50 64.75 .522 .677 2.2 N.7'2PW. 
5 29.529 29.062 70.50 62.75 .467 .617 3.6 N. 20 vV. 
6 29.720 29.252 68.00 61.75 .468 .683 3.0 s. 660 w. 
7 29.626 29.077 72.75 66.00 .549 .682 9.6 s. 830 w. 
8 29.680 29.157 69.50 64.00 .523 .725 2.0 N. 150 E. 
9 29.830 29.195 70.37 67.50 .635 .862 1.8 N. go \V. 
10 29.820 29.152 70.25 68.37 .668 .903 1.4 N. 
11 29.715 29.046 77.00 70.75 .669 .720 1.0 N. 
12 29.651 29.000 70.50 68.00 .651 .873 1.8 N.90W. 
13 29.682 29.041 71.25 68.00 .641 .838 2.2 N. 150 E. 
14 29.695 28.994 75.75 71.00 .701 .802 1.0 w. 
15 29.712 29.045 73.50 69.50 .667 .808 0.4 N. 450 E. 
16 I 29.009 28.423 72.00 66.75 .586 .747 2.4 N. 70W. 17 29.825 29.201 72.50 68.00 .624 .783 1.8 S. 840 E. 
18 29.790 29.215 73.50 67.00 .575 .696 2.0 s. 550 w. 
19 29.646 29.157 68.25 62.50 .489 .708 7.2 N. 250 vV. 
20 29.837 29.338 67.50 62.50 .499 .741 2.4 N. 620W. 
21 29.826 29.356 67.25 61.50 .470 .703 2.2 N. 670 E. 
22 29.709 29.282 74.75 63.25 .427 .497 1.0 s. 610 w. 
23 29.675 29.142 70.00 64.50 .533 .727 2.0 s. 
24 29.579 29.022 69.50 65.00 .557 .773 4.8 S. 300 '\V. 
25 29.536 29.001 68.62 64.00 .535 .763 2.6 s. 640 w. 
26 29.616 29.032 71.50 66.50 .584 . 756 3.6 s. 280 vV . 
27 29.600 29.138 66.00 60.75 .462 .723 0.4 N. 550 vV. 
28 29.739 29.401 59.50 53.75 .338 .664 18.5 N. 250W. 
29 29.833 29.462 63.00 56.50 .371 .644 5.6 N. 120 E. 30 29.682 29.295 61.25 56.25 .387 .714 9.6 s. 
31 29.625 29.216 63.00 57.75 .409 .710 6.4 N. 490 W. 
---------·-

























































ABSTRACT-Continued.-FORT NIAGARA, NEw YoRK, SEPTEMBER, 1858. 
PRESSURE. TEMPERATURE. VAPOR. WIND, 
DATE. I Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
-
0 0 
1 29 .54"6 29.162 61.50 56.25 .384 . 702 8.8 s. 450 w . 
2 29.337 29.029 56.50 51.25 .308 .665 27.0 w. 
3 29.423 29.068 64.75 56.75 .355 .580 38.0 s. 330 w. 
4 29.619 29.320 57.75 51.50 .299 .625 18.5 w. 
5 29.843 29.497 56.25 52.50 .346 . 763 3.6 s. 560 w. 
G 29.133 29.729 61.00 56.50 .404 .767 1.4 N. 100 W. 
7 29.091 29.718 62.25 56.25 .373 .666 3.4 N. 450W. 
8 29.067 29.645 59.75 56.75 .422 .821 1.0 s. 450 w. 
9 29.041 29.596 60.25 57.75 .445 .852 2.4 N. 200W. 
10 29.783 29.266 68.00 63.25 .517 .755 3.4 s. 800 w. 
11 29.470 28.898 69.75 65.50 .572 .786 17.2 s. 500 w. 
12 29.296 28.852 63.75 59.25 .444 .752 22.4 s. 450 w. 
13 29.221 28.920 55.00 50.25 .301 .696 33.0 w. 
14 29.233 29.010 49.00 44.00 .223 .638 30.0 N. 370 W. 
15 29.236 29.023 45.25 41.50 .213 .705 3.2 N. 220 E. 
16 29.239 28.953 50.25 47.25 .286 .787 3.8 N. 400 E. 
17 29.327 28.930 55.00 53.75 .397 .918 2.8 N. 340 E. 
18 29.388 28.945 57.00 56.25 .443 .952 1.8 s. now. 
19 29.427 28.986 64.00 59.25 .441 .740 2.0 s. 120 w. 





............... .............. 15.9 N. 430 E. 
22 29.535 29.069 63.25 59.75 .466 .804 2.0 N. 340 W. 
23 29.642 29.159 63.25 60.25 .483 .831 1.0 s. 
24 29.627 29.136 62.00 60.00 .491 .884 0.6 N. 
25 29.639 29.214 61.75 57.75 .425 .771 0.4 N. 670 ,V. 
26 29.584 29.154 62.50 i 
58.25 .430 .761 1.8 s. 560 w. 
27 29.606 29.069 65.25 62.75 .537 .864 • 1.0 s. 330 w. 
28 29.567 29.100 61.50 
I 
59.00 .467 .855 1.6 N. no E. 
29 29.563 29.212 51.75 50.50 .351 .912 2.6 N. 530W. 
30 29.557 29.118 59.00 57.00 .439 .878 0.4 E. 
----------






























































.ABSTRACT-Continuecl.-FoRT NrAGARA, NEw YoRK, OcTOBER, 1859. 
PR.ESSURE. TEMPERATURE. VAPOR. WIND. 
I'A.TE, Elasticity. I Humidity. Total. Gaseous. Dry. Wet. Resul't velocity inl Resul't direction. 
miles per hour. 
57~00 0 1 29.557 29.098 56.75 .459 .984 3.00 s. 300 w. 
2 29.560 29.197 56.00 53.00 .363 .809 21.10 s. 830 w. 
3 29.622 29.357 58.75 50.75 .265 .535 4.80 s. 560 w. 
4 29.608 29.134 65.75 61.00 .474 .747 2.40 s. 500 w. 
5 29.594 29.179 64.25 58.50 .415 .689 1.00 s. 
6 29.598 29.334 50.50 46.50 .264 .719 3.80 N. 560 W. 
7 29.587 29.272 51.50 49.00 .315 .826 2.20 N. 450W. 
8 29.601 29.349 44.50 42.75 .252 .858 15.90 N. 450 E. 
9 29.638 29.425 41.75 39.50 .213 .797 10.00 N. 450 E. 
10 29.657 29.335 49.00 48.00 .322 .926 3.50 S. 130 W. 
11 29.658 29.359 51.75 48.50 .299 .776 0.60 N. 450W. 
12 29.653 29.372 49.25 46.50 .281 .800 1.50 S. 670 E. 
13 29.607 29.214 63.00 57.25 .393 .683 8.80 s. 650 w. 
14 29.612 29.277 55.50 51.75 .335 . 761 6.40 N. 800 W . 
15 29.664 29.413 45.50 43.25 .251 .823 21.10 N. 67oW. 
16 29.623 29.355 48.75 45.75 .268 .780 1.80 s. 150 w. 
17 29.608 29.280 55.50 51.50 .328 .745 3.60 s. 670 w. 
18 29.478 29.238 49.50 45.00 .240 .676 38.00 w. 
19 29.377 29.151 41.25 39.75 .226 .808 L5.90 N. 670 W. 
20 29.353 29.173 35.50 34.25 .180 .875 52.50 N. 
21 29.381 29.238 35.75 32.50 .143 .679 30.00 N. 400 W. 
22 29.377 29.196 34.00 33.25 .181 .917 2.60 s. 350 w. 
23 29.376 29.168 42.25 39.50 .208 .766 10.00 N. 450 W. 
24 29.371 29.151 41.25 39.50 .220 .846 3.60 s. 750 w. 







8.00 N. 27 29.487 29.348 35.25 32.00 .139 .676 8.00 N. 220 E. 28 29.367 29.188 39.75 36.75 .179 . 731 25.00 w . 29 29.374 29.187 38.75 36.50 .187 . 791 25.00 N. 150 W. 30 29.368 29.179 39.00 36.75 .189 .794 15.90 N. 300 W. 31 29.380 29.215 40.00 36.25 .165 . 667 30.00 w . 
I 
-------
--.778,--13.60-, Means ..... 29.513 29.251 47.35 44.37 .265 N. 240 W. 
- --
Amount of Am'tofrain 


















































ABSTRACT-Continued.-FoRT NIAGARA, NEw YoRK, NovEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
I 
Elasticity. I Humidity. Total. Gas:ous. Dry. "\'Vet. Resul't velocity in I Resul't direction. 
miles per hour. 
I 0 0 
1 29.386 29.225 36.25 33.75 .161 .748 10.4 s. 220 w. 
2 29.365 29.170 41.50 38.50 .195 .741 1.4 N. 330 E. 
3 29.400 29.212 39.50 37.00 .188 .773 30.0 N. 
4 29.421 29.125 60.00 52.50 .296 .572 38.0 S. 280W. 
5 29.410 2~).149 56.50 49.75 .261 .587 23.7 s. 830 w. 
6 29.422 29.253 38.25 35.50 .169 .722 27.0 N. 330 E. 
7 29.427 29.197 40.50 39.50 .230 .911 3.4 N. 600 W. 
8 29.454 29.213 49.00 48.25 .241 .956 6.4 S. 67o ·w. 
9 29.449 29.139 52.25 49.25 .310 . 795 3.2 s. 780 w. 
10 29.521 29.320 39.75 39.50 .201 .737 40.0 N. 300 E. 
11 29.499 29.341 31.50 30.50 .158 .894 40.0 N. 300 W. 
12 29.460 29.254 41.50 39.00 .206 .784 18.5 N. 580 W. 
13 29.322 ..................... .................. w ••••••••••••••••• 
··············· ··············· 
29.0 s. 710 w. 
14 28.307 29.133 30.75 30.75 .174 1.000 32.5 w. 
15 29.309 29.114 32.75 32.50 .185 .974 1.0 N. 
16 29.306 29.116 41.00 38.00 .190 .738 7.2 S. 400 W. 
17 29.300 29.091 50.50 44.25 .209 .581 28.0 S. 220 W. 
18 29.311 29.043 45.50 44.00 .268 .881 5.6 N. 450 W. 
19 29 .236' 28.962 43.75 42.75 .264 .918 41.0 N. 220 E. 
20 29.238 
·······-·············· ·················· 







36.0 N. 670W. 
22 29.242 28.997 45.50 43.00 .245 .803 14.6 s. 340 w. 
23 29.238 29.052 38.25 36.25 .186 .811 45.0 w. 
24 29.238 29.091 30.25 29.00 .147 .877 38.0 N. 
25 29.257 
····················· 
.................. .................. ............... ............... 1.2 N. 22ow. 
26 29.340 29.148 42.75 39.25 .192 .706 40.0 s. 450 w. 
27 29.281 29.128 33.25 31.50 .153 .796 28.0 s. 450 w. 
28 29.241 29.102 34.00 31.00 .139 
I 
.712 36.0 s. 670 w. 29 29.244 29.094 34.75 32.25 .150 .745 10.4 s. 220 w. 30 29.244 29.006 46.00 43.00 .138 .767 32.5 s. 450 w. 
----





























































ABSTRAOT-Continued.-FoRT NIAGARA, NEw YoRK, DECEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. ! WlND. I Amount of I Am't of rain 
DATE ~-- . . . . cloudiness. or melted 
· Total. Gaseous. Dry. j Wet. Elasttclty. \ Humldtty. Resul't velocity inl Resul't direction. snow. 
miles per hour. 
~ ~t~~~ ...... " -~-8: -~~-~- .. ~ :~~ \ ..... ·--~~ ~~_o .. . . .... :.4~.4 . ..1. ..... :.8~-~--- ~~: 8 ~- 1~: ~g 0.84 
3 29 . 283 . . .. . . . . . . . . . . . . . .. .. 12. 00 .. .. .. .. . . .. .. . .. . .. .. .. .. .. . .. .. .. .. .. .. . .. . . .. 30 . 0 N. 300 W. 10 . 00 0 . 24 
4 29.280 ..................... 21.25 ................................................ 19.8 N.560E. 10.00 
5 29.391 ..................... 38.50 .................. ............... ............... 3.8 s. 700 w. 4.00 
6 29.295 ..................... 41.75 .................. ............... ............... 14.6 s. 600 w. 10.00 0.83 
7 29.291 ..................... 22.50 .................. ............... ............... 30.0 '\V. 10.00 0.30 m 
8 29.278 ......... ,........... 16.25 .................. ............... ............... 23.7 S. 670"'V. 6.50 t:tj 
9 29.291 ..................... 20.75 .................. ............... ............... 32.5 s. 450 w. 10.00 §a 
10 29.311 ..................... 18.2.5 .................. ............... ............... 3.0 N. 3.75 t:tj 
11 29.299 .......... .......... 33.00 .................. ............... ............... 23.7 s. 330 w. 9.00 1-3 
12 29.317 ..................... 13.50 .................. ............... ............... 38.0 s. 780 w. 5.25 > 
13 29.319 ..................... 15.00 .................. ............... ............... 4.8 s. 200 w. 6.00 ~ 
14 29.307 ..................... 21.75 .................. ............... ............... 21.1 s. 600 w. 10.00 
15 29.312 ..................... 21.50 .................. ............... ............... 6.4 s. 9.50 0 
16 29.310 ..................... 27.75 ................................. ............... 3.6 s. 5.00 l'%j 
17 29 . 327 .. .. .. .. .. .. .. .. . .. .. 14. 7 5 .. . .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. . .. . . .. .. .. .. .. 34. 0 N. 11 o W. 6 . 50 ~ 
18 29.315 ..................... 32.00 .................. ............... ............... 3.8 N. 500 W. 10.00 > 
19 29.302 ..................... 33.25 .................. ............... ............... 18.5 s. 8.50 l;d 
20 29.301 ..................... 31.50 .................. ............... ............... 1.8 S. 30°vV. 9 . .50 1.20 
21 29.207 ..... ,............... 21.75 .................. ............... ............... 14.6 S. 220W. 6.25 
22 29.310 ..................... 18.25 .................. ............... ............... 8.0 s. 200 w. 6. 75 
23 29.305 ..................... 17.7.5 ................................................ 4.0 S.3oow. 1.00 
24 29.305 ..................... 13.50 .................. ............... ............... 2.2 N. 600 W. 6. 75 
25 29 . 283 . .. . . .. .. . .. .. .. . . .. . 24. 25 . . . . .. . .. .. . . . .. .. . .. . . .. .. .. . .. . .. . . . .. . . .. .. .. 8. 0 s. 8. 25 
26 29.275 ..................... 33.00 .................. ............... ............... 7.2 s. 6oo vv. 9.oo 
27 29.294 ..................... 15.25 .................. ............... ............... 35.0 N. 7.00 
28 29.315 ..................... 7.50 .................. ............... ............... 6.4 w. 8.50 
29 29 . 325 .. .. . .. .. .. . .. . .. .. .. 7 . 50 .. .. .. . . .. .. . .. .. . .. .. . .. .. .. . .. . . .. .. . .. .. . .. .. 37 . 0 N. 600 W. 8 . 25 0. 52 
30 29.310 ..................... 21.50 ................................................ 21.7 S.110E. 7.75 
31 29.308 ..................... 1.50 .................. ............... ............... 10.4 s. 300 w. 7.25 
----,-----------------------------. ----;------~---- fol:::o.. 
Means...... . .. . 29.30~ ..................... 22.54 ................................. ~ ............... , 15.50 j N. 8 E. 7.87 I 3.93 ~ 
ABSTRACT-Continued.-CHARLOTTE, NEW YoRK, JuLY, 1859. 
PRESSURE. TEMPERATURE. VAI'OR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per hour. 
0 0 
1 29.706 29.340 64.5 57.0 .366 .603 1.5 s. 41o vv. 
2 29.356 28.706 79.5 71.2 .650 .651 40.0 S. 460 W. 
3 29.698 29.376 58.0 52.5 .322 .669 11.2 N.now. 
4 30.093 29.829 57.0 49.7 .264 .569 7.2 N. 220 E. 
5 30.163 29.805 61.2 55.2 .358 .661 2.4 N. 400 E. 
6 30.029 29.616 63.2 58.0 . 413 .715 2.6 N. 220 E . 
7 29.945 29.493 64.2 59.5 .452 .745 3.4 N. 750 E. 
8 29.882 29.401 68.7 62.5 .481 .687 2.6 N. 420 E. 
9 29.945 29.455 70.0 63.2 . 490 .669 3.4 N. 580 E . 
10 29.905 29.399 72.0 64.5 .506 .646 2.8 S. 830 E. 
11 29.810 29.237 81.2 69.5 .573 . 528 2.4 s 520 w . 
12 29.775 29.079 80.7 72.7 .696 .664 3.2 N. 250W. 
13 29.744 29.062 80 .2 72.2 .682 . 662 3.0 N. 170 E . 
14 29.809 29.150 75.5 70.0 .659 .747 11.2 S. 750 E. 
15 29.G26 28.934 73.7 70.2 .692 .833 13.3 S. 240 E. 
16 29.612 28.922 72.5 69.7 .690 .865 8.8 N. 160 W. 
17 29.657 28.913 75.0 72.0 .744 .858 1.8 N. 240 vV. 
18 29.618 28.922 73.5 70.2 .696 .845 8.8 S. 820 E. 
19 29.442 28.698 77.2 72.7 .744 . 796 2.0 N. 390 W . 
20 29.512 28.992 70.2 64.2 .520 .705 19.8 N. 450 vV. 
21 29.682 29.249 65.2 59.5 .433 . 694 3.4 N. 640 E . 
22 29.371 28.925 70.7 62.2 . 446 .594 9.6 N. 870 W . 
23 29.575 29.191 63.3 57.0 .384 .665 5.6 N. 450 vV . . 
24 29.662 29.170 65.5 61.5 .492 .785 2.8 S. 300 E. 
25 2!}.629 29.080 67.5 64.0 .549 .817 0.8 N. 290 W. 
26 29.551 29.160 63.7 57.7 .391 .674 30.0 N. now. 
27 29.600 29.216 62.0 56.5 .384 .691 29.0 N. 520W. 
28 29.681 29.261 65.0 59.0 .420 .680 9.6 N.400W. 
29 29.825 29.374 65.0 6o.o· .451 . 731 3.6 N. 360 W. 
30 29.845 29.324 69.0 63.7 .521 .735 3.9 S. 820 E. 
31 29.652 29.132 74.2 65.7 .520 .614 6.4 s. 340 w. 
------




























































ABSTRACT-Continued.- CHARLOTTE, NEW Yoi\K, AUGUST, 1859. 
PRES SURE. 'l' E MPERA'.rURE. VHOR. I W"D· 
DATE. 
I I 
\i\Te t. E lasticity. Humidity. Resn!'t velocity in Resul't direction. Total. Gaseous. Dry. 
mil es per hour. 
I 
0 0 
1 29.563 28.958 71.2 67.0 .605 .791 0.7 N. 830 W . 
2 
I 
29.690 29.131 67.7 64.3 . 559 .828 1.0 N. 220 E . 
3 29.660 29.001 72.0 68.7 .659 .840 I 3.2 S. 440 E. 
4 29.439 28 .751 71.2 69.2 .688 .899 
I 
2. 8 ! s. 680 w. 
5 i 29.589 29.033 69.0 64.7 .556 .784 2.4 N. 600 W. 
6 29.700 29.294 67.7 59.7 .406 .599 I 5.6 N. 750 W. 7 29.576 29.099 71.0 63.2 .477 . 629 14.6 N. 720W . 
8 29.767 29.286 67.0 61.7 .481 . 728 I 3.3 N. 290 E . 
9 29.860 29.339 70.2 64.2 .521 .705 I 2.6 s. 840 E. 
10 29.794 29.144 74.7 69.5 .650 .756 I 3.2 E. 11 29.667 28.953 78.7 72.5 .714 .727 
I 
3.6 s. no E. 
12 29.651 29.015 70.2 67.5 .636 .860 7.2 s. no E. 
13 29.632 28.979 71.7 68.5 .653 .840 5.6 N. 220 E. 
14 29.618 28.970 73.5 69.0 .648 .786 2 .2 N. 510 W. 
15 29.683 29.001 74.5 70.2 .682 .799 I 1.4 s. 550 E. 
16 29.759 29.092 73.5 69.5 .667 .80R I 1.4 S. 550 E. 
17 29.819 29.180 73.5 68.7 .639 . 774 I 
3.6 S. 760 E . 
18 29.656 29.074 72.2 66.7 .582 .736 2.2 s. 400 w. 
19 29.641 29.199 65.7 60.0 .442 .697 
I 
23.7 N. 100 W. 
20 29.821 29.385 66.7 60.2 .436 .664 2.2 N. 80E. 
21 29.808 29.314 67.2 62.2 .494 .741 8 .0 S. 670 E. 
22 29.746 29.282 69.5 62.2 .464 . 644 4.0 S. 350 E . 
23 29.704 29.281 70.7 
I 
61.5 .423 .563 I 27.0 s. 220 E. 
24 29.583 28.981 67.5 65.5 .602 . 894 5.6 S. 450 E . 
25 29.560 29.024 68.5 64.0 .536 .770 7.2 s. 640 w. 
26 29.634 29.103 69.5 64.2 .531 . 737 7.2 s. 560 w. 
27 29.627 29.230 65.0 58.2 .397 .643 13.3 N. 620 W. 
28 29.723 29.401 57.0 52.0 .322 . 692 14.6 N. 430W . 
29 29.777 29.488 60.5 52.5 . 289 .549 13.3 N. 43oW . 
30 29.637 29.311 61.5 54.2 .326 .596 13.6 s. 350 w. 
31 29.534 29.173 61.0 55.2 .361 . 672 11.2 N. 690 W . 





































































.ABSTRACT-Continued.-CHARLOTTE, NEW YoRK, SEPTEMBER, 1859. 
l'RESSURE. TEMPERATURE. VAPOR. WIND, 
DATE. 
Elasticity. I Humidity. Total. Gaseous. Dry. Wet. Resul't velocity in/ Rrsul't directiou. 
miles per hour. 
0 0 
1 29.526 29.199 59.7 53.5 .327 .638 7.2 s. 310 w. 
2 29 . .198 29.307 55.7 50.2 .291 .656 11.2 s. 880 w. 
3 29.513 29.146 62.7 56.2 .367 .643 6.4 s. 620 w. 
4 29.772 29.467 56.2 51.0 .305 .674 8.0 N. 740 W. 
5 29.949 29.621 56.0 51.7 . 328 .732 2.4 N. 720 W . 
6 30.086 29.768 55.7 51.2 .318 .715 3.0 N. 170 W. 
7 30.044· 29.742 56.5 51.0 .302 .660 2.2 N. 450W. 
8 30.062 29.738 59.5 53.2 .324 .638 1.5 N. 460W. 
9 29.991 29.567 63.5 58.7 .424 .738 4.8 N. 870 E. 
10 29.745 29.153 69.5 66.0 .592 .822 7.2 s. 170 w. 
11 29.425 28.862 71.0 65.7 . 563 .742 15.9 s. 830 w . 
12 29.237 28.833 64.5 58.2 .404 .665 22.4 s. 710 w. 
13 29.303 29.008 56.0 50.5 .. 295 .657 23.7 N. 63°W 
14 29.661 29.514 47.2 39.7 . 147 .451 34.0 N. 500 vV . 
15 30.091 29.918 47.0 40.7 .173 .536 12.0 N. 480 E. 
16 29.852 29.595 55.5 47.7 .257 .625 8.R S. 61o E. 
17 29.658 29.249 57.5 55.2 .409 . 860 2.4 N. 640 E . 
18 29.724 29.308 58.5 56.0 .416 . 847 1.6 N. 340W . 
19 29.451 29.013 66.0 60.0 .438 .685 2.4 S. 300 E. 
20 29.640 29.245 56.2 54.2 .395 .872 35.0 N. 450 E. 
21 29.658 29.267 55.5 53.7 .391 .886 25.0 N. 710 E. 
22 29.596 29.097 64.5 61.2 .499 .822 2.2 S. so E. 
23 29.750 29.257 60.7 59.5 .493 .925 0.5 S. 270 E. 
24 29.700 29.229 61.7 59.2 .471 .855 1.4 N. 790W. 
25 29.691 29.236 61.2 58.5 .455 .839 1.7 N. 280W. 
26 29.686 29.233 60.2 58.0 .453 .866 1.2 N 490 W. 
27 29.621 29.292 64.2 55.7 .329 .542 2.0 s. 340 w. 
28 29.853 29.441 58.2 55.7 .412 .846 3.4 N. 
29 29.082 28.733 55.0 52.0 .349 .805 3.8 N. 800 E. 
30 29.853 29.443 61.7 57.2 .410 .744 10.4 S. 110 E. 
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ABSTRACT-Continued.-CHARLOTTE, NEw YoRK, OcTOBER, 1859. 
- - --
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in Resul't direction. 
miles per bour. 
0 0 
1 29.785 29.345 61.2 58.0 .440 .812 2.4 S. 640W. 
2 29.578 29.293 55.5 49.7 . 285 .639 12.0 s. 810 w . 
3 29.705 29.380 54.7 50.0 .325 .813 3.4 s. 480 w. 
4 29.652 29.170 68.7 60.0 .482 .842 3.2 N. 3SOW. 
5 29.581 29.161 68.0 60.2 .420 .613 4.0 s. 730 w. 
6 29.749 29.553 48.7 42.7 .196 .570 23.7 N. 580 W. 
7 29.725 29.482 49.7 45.2 .243. .678 1.2 S. 520 E. 
8 29.683 29.479 47.2 42.2 .204 .626 23.7 N. 260 E. 
9 29.901 29.684 44.5 41.2 .217 .739 7.2 N. 400 E. 
10 29.877 29.629 45.2 43.0 .248 .822 1.2 N. 580 W. 
11 29.899 29.609 50.0 47.2 .290 .803 1.8 N. 840W. 
12 29.966 29.667 50.7 48.0 .299 .805 0.6 S. 130 E. 
13 29.641 29.245 62.2 57.0 .396 . 706 7.2 s. 350 w. 
14 29.521 29.161 57.2 53.5 . 360 .768 11.2 N. 510 W . 
15 29.786 29.568 44.2 41.5 . 218 .754 3.9 N. 400 W . 
16 30.034 29.815 47.0 42.7 . 219 .679 3.0 S. 210 E . 
17 29.693 29.401 55.2 50.0 .292 .668 9.6 s. 
18 29.392 29.152 49.5 45.0 .240 .676 42.0 w. 
19 29.652 29.543 41.5 34.5 .109 .408 18.5 N. 550 W. 
20 29.6t;5 29.558 35.5 31.2 .127 .611 26.0 N. 100 W. 
21 29.673 29.537 33.7 30.7 .136 .710 40.0 N. 45ow. 
22 29.624 29.461 34.2 32.5 .163 .819 2.3 S. ISO W. 
23 29.594 29.422 40.7 37.0 .172 .673 7.2 N. 400W. 
24 29.766 29.531 42.2 40.7 .235 .sn 4.8 s. 760 w. 
25 29.538 29.371 40.2 36.5 .167 .709 9.6 N. 270 W. 
c 26 29.498 29.412 32.0 26.7 .086 .472 2.4 N. 580 E. 
.... 27 29.384 29.245 36.0 32.5 .139 .657 23.7 N. 340 W. 
28 29.506 29.364 41.7 36.2 .142 .534 20.1 N. 790 W. 
29 29.722 29.560 38.2 35.0 .162 .698 6.4 N.l80 W. 
30 29.932 29.782 38.7 34.7 .150 .634 3.7 N. 600W 
31 29.892 29.728 38.5 35.2 . 164 .700 3.0 N. 830 W . 

































































ABSTRACT-Continued.-CHARLOTTE, NEw YoRK, NOVEMBER, 1859. 
PRESSURE. TEMPERATURE. VAPOR. WIND. 
DATE. 
Elasticity. , Humidity. Total. Gaseous. Dry. Wet. Resul't velocity iu Resul't direction. 
miles per hour. 
0 0 
1 29.857 29.707 38.7 34.7 .150 .634 6.8 s. 600 w. 
2 29.811 29.628 39.0 36.5 .183 . 771 7.2 s. 710 w. 
3 30.148 29.957 39.2 37.0 .191 .805 2.4 N. 280W. 
4 29.816 29.564 58.7 50.2 .252 .508 18.5 s. 520 w. 
5 29.782 29.472 60.0 53.0 .310 .599 22.4 s. 610 w. 
6 30.313 30.155 40.0 35.7 .158 .633 15.9 N. 560 E. 
7 30.106 29.911 45.7 41.0 .195 .634 2.4 S. go E. 
8 29.929 29.634 54.5 49.7 .295 .695 4.0 s. 
9 29.753 29.509 53.5 47.2 . . 244 .598 1.8 s. 790 w. 
10 29.397 29.132 45.:2 43.7 .265 .880 19.8 N. 590 E. 
11 29.806 29.650 33.0 31.2 .156 .825 3.5 N. 560 W. 
12 29.438 29.221 40.2 38.7 .217 .864 18.5 S. 180 E. 
13 29.270 2!1.111 35.0 32.7 .159 .784 27.0 s. 770 w. 
14 29.680 29.538 31.0 29.2 .142 .815 14.6 s. 510 w. 
15 29.999 29.839 34.7 32.7 .160 .796 1.9 s. 220 w. 
16 29.980 29.817 41.0 36.7 .163 .631 8.8 S. 180 E. 
17 29.869 29.656 49.7 44.0 .213 . 598 8.0 s . 
18 29.798 29.480 53.2 5t'l.O .318 .783 2.5 S. 490 E. 
19 29.149 28.861 47.7 46.0 .288 .868 5.2 N. 360 E. 
20 29.888 29.767 29.2 27.0 .121 .750 17.2 N. 610 W. 
21 29.956 29.825 31.5 29.0 .131 .740 15.9 S. 830 E. 
22 29.579 29.349 45.7 42.5 .230 .747 6.4 s. 320 w. 
23 29.855 29.697 38.5 35.0 .158 . 677 20.0 N. 540 W . 
24 30.253 30.129 28.2 26.5 .124 .799 5.6 N. 290 W. 
25 29.842 29.705 31.0 29.0 .137 .788 18.5 s. 420 E. 
26 29.401 29.222 43.5 39.0 .179 .632 34.0 S. 790 "\V. 
27 29.604 29.467 36.2 32.5 .137 .636 2.8 s. 640 w. 
28 29.618 29.496 34.5 31.0 .122 .588 5.6 N. 800 W. 
29 29.751 29.623 36.5 32.2 .128 .591 7.6 s. now. 
30 29.915 29.741 47.7 41.2 .174 .526 9.6 s. 240 w. 
----





























































ABSTRAOT--Oontinued.-OHARLOTTE, NEw YoRK, DECEMBER, 1859. 
PRESSURE. TE~tPERATURE. VAPOR. WIND. 
DATE. 
I 
Elasticity. I Humidity. Total. Gaseous. Dry. \Vet. Resul't velocity in Resul't direction. 
miles per bow·. 
0 0 
1 29.464 29.036 59.2 56.7 .428 .849 19.8 s. 270 w. 
2 29.864 29.760 29.2 26.0 .104 .641 28.0 N. 380 E. 
3 30.408 30.334 14.0 13.5 .074 .908 20.1 N. 610 E. 
4 29.996 29.883 23.2 22.5 .113 .899 27.0 E. 
5 29.949 29.764 37.2 35.5 .185 .832 2.0 S. 330 E. 
6 29.675 29.474 39.7 37.7 .201 .819 8.8 S. 190 E. 
7 29.763 29.633 25.7 25.2 .130 .938 14.6 N. 450 W. 
8 30.017 29.934 16.2 15.7 .083 .915 5.6 w. 
9 29.811 29.729 20.5 18.7 .082 .743 26.0 s. 220 vv. 
10 30.028 29.967 12.0 11.0 .061 .804 14.6 N. 760 W. 
11 29.526 29.372 32.0 30.5 .154 .845 5.6 s. 400 w. 
12 29.577 29.520 13.2 11.7 .057 .720 14.6 N. 660W. 
13 29.952 29.863 17.7 17.2 .089 .919 3.0 s. 450 w. 
14 29.878 29.769 24.2 23.0 .109 .838 8.0 S. 220 E. 
15 29.929 29.827 23.7 22.2 .102 .802 1.8 N. 730 W. 
16 29.925 29.841 21.0 19.5 .084 .777 8.0 S.20W. 
17 29.723 29.622 26.2 24.2 .101 .748 20.1 E. 18 29.417 29.256 32.5 31.2 .161 .873 11.2 s. 830 E. 
19 29.530 29.363 34.2 32.7 .167 .844 18.5 S. 450 'N. 20 29.359 29.248 32.2 30.2 .111 .540 3.4 S. 60W. 21 29.602 29.527 24.0 20.7 .075 .578 9.6 s. 610 w. 22 29.692 29.611 20.0 18.5 .081 .776 14.6 S. 45o ·w. 23 29.507 29.434 17.5 16.0 .073 .757 20.1 s. 450 w. 24 29.657 29.596 12.2 11.2 .061 .805 12.0 N. 620W. 25 29.594 29.515 19.0 17.5 .079 .768 3.8 s. 130 w. 26 29.411 29.245 34.7 33.0 .166 .821 7.2 w. 27 30.083 30.010 15.7 14.7 .073 .827 14.6 N. 28 30.184 30.144 3.2 2.5 .040 .799 8.8 S. 610 E. 29 29.844 29.799 4.0 3.5 .045 .~69 14.6 S. 670 E. 
- 30 29.813 29.694 26.0 24.7 .119 .845 12.9 s. 590 w. 31 29.841 29.801 3.2 2.5 .040 .799 26.0 N. now. 
---------




































































ABSTRACT-Continued.-SACKETT's HARBOR, NEw YOim, JuLY, 1859. 
PRESSURE. T E MPERATURE. V>POR. I W<ND. 
DATE. 
I 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in \ Resul't direction. 
miles J)Cl' hour. 
0 0 
1 29.724 2!L363 64.12 56.75 .361 .606 3.7 s. 800 w. 
2 29.349 28.745 74.37 68.12 .604 .710 34.0 s. 360 w. 
3 29.677 29.370 55.87 51.00 .307 .692 32.0 N. 270 E. 
4 30.073 29. 812 56.50 49.50 .261 .574 3.2 N. 150 E. 
5 30.154 29.799 62.00 55.50 .355 .638 2.4 s. 570 w. 
6 30.030 29.607 65.37 59.25 .423 .677 1.7 s. 590 w. 
7 29.953 29.482 67.12 61.50 .471 .711 1.6 s. 580 w. 
8 29.876 29.351 71.25 64.75 .525 .687 1.6 s. 550 w. 
9 29.939 29.461 72.25 63.75 .478 .603 4.0 N. 450 E. 
10 29.911 29.420 71.50 63.87 .491 .638 1.8 s. 670 w. 
11 29.814 29.228 76.75 68.50 .586 .637 7.6 s. 410 w. 
12 29.764 29.064 79 .75 72.50 .700 .690 1.9 s. 370 w. 
13 29.753 29.116 78.87 70.{)2 .637 .646 4.0 N. 450 E. 
14 29.827 29.348 69.75 62.87 .479 . 661 5.6 N. 540 E . 
15 29.689 29.109 71.75 66.50 .580 .746 9.6 S. 60 E. 
16 29.631 29.068 68.88 65.00 .563 . 791 1.0 s. 200 w . 
17 29.657 28.994 75.25 70.00 .663 .758 2.8 s. ]90 w. 
18 29.646 29.047 73.00 67.50 . 599 .738 2.0 S. 810 E . 
19 29.452 28.815 75.75 69.50 . 637 .715 2.1 s. 310 w . 
20 29.490 29.038 70.00 62.12 .452 .610 11.2 N. 170 W. 
21 29.679 29.292 64.00 57.50 .387 .650 2.4 s. 450 w. 
22 29.368 28.890 68.75 62.37 .478 .680 23.7 s. 470 vv-. 
23 29.563 29.222 62.87 55.50 .341 .590 9.2 N. 720W. 
24 29.672 29.256 68.37 60.25 .416 .603 3.8 s. 530 w. 
25 29.632 29.125 67.87 62.87 .507 .743 3.7 s. 330 w. 
26 I 29.503 29.093 64.62 58.50 .410 .677 27.0 s. 720 w. 27 29.530 29.072 64.50 60.00 .458 .755 39.0 N. 450W. 
28 29.678 29.198 65.25 61.00 .480 .771 3.0 N. 730W. 
29 29. 834 29.376 67.87 61.50 .458 .669 2.6 s. 230 w. 
30 29. 880 29.400 70.75 63.25 .480 .639 0.8 s. 160 w. 
'31 29.693 29.210 76.12 65.37 .483 .535 8.0 S. 30 E. 


































































.ABS;TRACrr-Continueil.-SAcKETT's HARBOR; Nmv YoRK, AuGusT, 1859. 
PRES SUitE. TE~IPERATURE. VAPOR. WIND. 
DA'I'k~. 
I 
Elasticity. Total. Gaseous. Dry. Wet. Humidity. Resnl't velocity inl Resul't direction. 
mUes per hour. 
0 0 
1 29.589 29.011 70.62 66.00 .578 .772 9.60 S. 7DW, 
2 29.162 28.620 72.25 65.62 .542 .686 1.40 s. 300 w. 3 29.053 28.420 76.00 69.50 .633 . 706 2.40 s. 170 w. 4 29.452 28.834 71.00 67.25 .618 .814 11.20 s. 480 w. 5 29.586 29.055 69.50 64.25 .531 .737 3.20 s. 510 w. 
G 29.688 29.247 66.38 60.25 .441 .682 17.20 s. 780 w. 
7 29.550 29.039 70.00 63.87 .511 .700 4.80 s. 600 w. 8 29.789 29.372 62.38 57.75 .417 .743 1.00 N. 560W. 
9 29.902 29.405 69.50 63.25 .497 .690 1.20 N. 450W. 10 29.829 29.235 75.50 '68 .87 .594 .696 0.40 E. 
11 29.443 28.812 79.75 70.75 .631 .622 2.40 S. 40W. 12 29.689 29.155 71.25 65.00 .534 .698 0.80 s. 450 w·. 
13 29.654 29.073 73 .00 67.25 .581 .727 :2.80 N. 14 29.433 28.818 73.25 68.00 .615 .751 8.80 s. 360 w. 15 29.686 29.153 75 .00 06.37 .533 .613 3.00 N. 670 E. 16 29.800 29.208 75.25 68.12 .592 .672 0.40 N. 450 E. 17 29.843 29.346 74.00 65.00 .497 .593 1.80 s. 560 w. 18 29.661 29.155 72.62 64.15 .506 .640 3.40 s. 360 w. 19 29.622 29.205 66.37 59.50 .417 .643 14.60 N. 460 E. 20 29.820 29.386 65.37 59.62 .434 .696 1.60 N. 380 W. 21 29.837 29.400 68.37 61.00 .437 .623 1.20 s. 330 w. 22 29.808 29.337 72.12 63.50 .471 .598 0.40 s. 560 w. 23 29.782 29.320 72.12 63.25 .462 .587 12.00 S. 220 E. 24 29.629 29.113 66.25 62.50 .516 .800 2.60 S. 170 E. 25 29.574 29.035 70.25 64.75 .539 .728 9.60 s. 50° w. 26 29.637 29.106 71.50 65.12 .531 .684 10.40 N. 880 W. 27 29.594 29.163 66.50 60.00 .431 .663 26.00 N. 430 W. 28 29.710 29.422 56.50 50.50 .288 .629 30.00 N. 450 W. 29 29.747 29.403 60.37 54.37 .344 . 655 25.00 N. 450 W . 30 29.636 29.313 63.87 55.25 .323 . 546 17.20 s. 390 w . 31 29.502 29.123 63.00 56.75 .379 .656 48.00 N. 89CW. 
Means ...... - 29.6M~-29~ --69":671--6~ --.-498 ---

































































ABSTRACT-Continued.-SAcKETT's HARBoR, NEw YoRK, SEPTEMBER, 1859. 
PRESSVRE. TEMPILRATURE. VAPOR. WIND. 
DATE. 
I 
Total. Gaseous. Dry. Wet. Elasticity. Humidity. Resul't velocity in! Resnl't direction. 
miles per hour. 
0 0 1 29.537 29.171 60.12 55.00 .366 .704 5.6 S. 40 E. 2 29.544 ·29.224 57.00 51.87 .320 .687 74.2 N. 870 W. 3 29.564 29.176 62.25 56.75 .388 .693 1.8 s. 440 w. 4 29.725 29.402 58.50 52.75 .323 .658 42.0 w. 5 29.936 29.619 57.12 51.87 .317 .679 2.6 S. 890 W. 6 30.052 29.732 57.62 52.25 .320 .672 4.0 N. 75° W. 7 30.025 29.724 57.62 51.50 .301 .641 3.4 s. 17° w. 8 30.063 29 .760 59.37 52.50 .303 .599 3.3 s. 390 w. 9 30.049 29.696 63.12 55.87 .353 .608 2.4 s. 520 w. 10 29 .764 29.293 65.37 60.75 .471 .754 9.6 S.2ow. 11 29.362 28.816 69.00 64.50 .546 . 771 34.0 s. 300 w. 12 29.249 28 .831 64.87 58.88 .418 .680 42.0 s. 760 w. 13 29.247 28.951 59.00 52.00 .296 .592 51.0 N. 780 W. 14 29.603 29.427 47 .6'2 41.25 .176 .530 22.4 N. 550W. 15 30.101 29 .912 44 .75 40.12 .189 .634 2.2 N. 250 "\V'. 16 29.965 29.726 50.87 45.50 .23!) .628 2.9 S. 720 E. 17 29.681 29.306 56.87 53.75 .375 .810 4.8 N. 530 E. 18 29.725 29.351 58.75 54.72 .374 .754 1.8 N. 180 W. 19 29.500 29.081 65.62 59.25 .419 , .654 2.9 s. 20 w. 20 29.603 29.290 53.12 49.75 .313 .772 37.0 N. 450 E. 21 29.751 29.443 51.00 48.50 .308 .824 45.0 N. 450 E. 22 29.680 29.235 63.12 59.50 .445 . 7S8 4.4 N. 630 E. 23 29.755 29.316 64.12 59.25 .439 .732 3.5 S. 45ow. 24 29.727 29.243 61.87 59.12 .484 .844 1.3 s. now. 25 29.698 29.223 63.00 59.87 .475 .835 1.6 N. 750W. 26 29 .697 29 .238 63 .00 59.37 .459 .798 2 .8 s. 300 w. 27 29 .644 29 .148 64.62 61.25 .496 .804 3.8 s. 210 w. 28 29 .874 29.526 56.12 52.50 .34ts .773 13.9 N. 370 "\V. 29 
···················· 
0 •••••••••••••••••••• . .................. .................. ooooooooooooooo 
....... ········· 5.6 N. 450 E. 30 29.965 29.553 62 .01) 57.37 .412 .740 7.6 S. 400 E. 

































































































Means ........ . 
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s. 620 w. 
S. 520 W . 
S. 310 W. 
S. 60W. 
N. 630 W. 
N. 870 vV. 
N. 450 E. 
N. 450 E. 
S. 90W . 
s. 270 w. 
s. 290 E. 
s. 30W. 
N. 860 W. 
N.sow. 
S. 330 E . 
S. 20 E . 
s. 540 w . 
N. 490 W: 
N. 300W . 
N. 570W. 
N. 820 W . 
N. 570 W . 
S. 430 W. 
N. 40E . 
N. 790 E. 
N. 600 W. 
N. 630 W . 
N. 350 W. 
N. 550 W. 


























































ABS'rRACT-Coutinued.-SACKETT's HARBOR, NEw YoRK, NovEMBER, 185\:l. 
- ---
PRESS ORE. TE~IPERATORE. V APOR. WIND. 
DA.TE. 'l'otlll. Gaseous . Dry. W et. Elasticity. Humidity. Resul't velocity in llesul't tlircctiou. 
miles per hour. 
0 0 
1 29. 868 29.704 38.12 35.00 .164 .709 4.00 S. 
2 29.799 29.605 42.75 39.25' .194 . 708 8 .80 N. 670 W. 
3 30.193 30.054 37.00 33.12 .139 .632 2. 80 N. 640 W. 
4 29.806 29.568 54.87 47.75 .238 .554 27.00 s. 110 1ltf. 
5 29.765 29.520 56.50 48.87 ,2L15 - .537 30.00 s. 260 w. 
6 30.331 30.221 34.50 29.75 .llO .553 10.40 N. 450 E. 
7 30.154 30.026 42.25 35. 87 .128 .471 2.20 S. 430 E. 
8 29.975 29.731 52.50 46.75 .244 .618 6.40 s. 
9 29.756 29.489 56.25 49.62 .267 .59:3 11.20 s. 160 w. 
10 29.419 29.228 41.75 38.50 .191 .722 35.00 N. 450 E. 
11 29.754 29.631 30.37 27.87 . 123 .731 14.60 N. now. 
12 29.517 29.350 38.62 35.50 .167 .720 21.10 s. 280 E. 
13 29.214 29.036 39.62 36.62 .178 .730 52.50 S. 750 W. 
14 29.626 29.478 34.00 31.50 .148 .760 51.00 N. 670 W. 
15 30.022 29.877 30.87 29.37 .145 .840 4. 80 N. 670 E. 
16 30.034 29.880 35.37 32.87 .154 .748 3.00 S. 150 E. 
17 29.912 29.698 49.25 43.75 .214 .609 28.00 S. 
18 29.845 29.543 53.00 49.25 .302 .749 }.60 s. 
19 29.191 28.904 49.25 46.75 .287 .818 12.00 N. 450 E. 
20 29.846 29.722 27.62 26.12 .124 .824 30.00 N. 430W. 
21 -30.069 29.959 26.62 24.62 .110 .758 15.90 N. £!50 E. 
22 29.614 29.413 42.87 39.62 .201 .729 28.01 s. 120 w. 
23 29.848 29.704 34.75 31.75 .144 .719 29.00 N. 670 W. 
24 30.214 30.105 26.87 24.75 .109 .746 6.40 N. 4oE. 
25 29.955 29.848 27.00 24.75 .107 .732 2.20 S. 450 E. 
26 29.328 29.150 43.00 38.62 .178 .637 75.00 s. 59o ·vv. 
27 29.584 I 29.439 37.62 33. 87 .145 .646 36.00 
s. 670 w. 
28 29.603 29.465 33.00 30.37 .138 .739 15.90 N. 780W. 
29 29.783 29.658 30.75 28.12 .125 .722 3.00 I s. 300 E . 




l\1eans ........ 29.789 29.616 39.80 36.04 .173 .686 24.1 
I 


































































































ABsrrRACT-Continued.-SAcKETT's HARBOR, NEw YoRK, DEcEMBER, 1859. 
PRESSCRE. TE)tPERATORE. VAPOR. WIND. Amount of Am't of rain 
cloudiness. or melted 
Total. Gaseous. Dry. Wet. Elasticity. :Humidity. Resul't velocity in Resul 't direction. snow. 




29.454 29.100 55.62 52.50 .354 .801 28 .00 s. 10.00 0.30 
29.878 29.778 23.25 21.75 .100 .798 40.00 N. 450 E. 10.00 0.30 
30.444 30.404 3.37 2.62 .040 .798 22.40 N. 450 E. 4.00 0.12 
30.089 30.022 14.62 13.50 .067 .800 26.00 N. 600 E. 10.00 0.78 
30.007 29.855 32.62 30.87 .152 .822 2.00 s. 450 E. 10.00 0.04 
29.743 29.545 42.50 39.25 .198 .727 18.50 s. 8.75 
29.698 29.573 31.00 28.25 .125 . 711 29.00 N. 670 -W. 9.25 0.70 
30.005 29.944 16.12 14.25 .061 .727 1.80 N. 450 E. 0.50 0.30 
29.850 29.773 21.50 19.12 .077 .663 30.00 S. 30W. 10.00 
30.008 29.960 12.87 10.87 .048 .620 6.40 N. 240 W. 10.00 0.30 
29.557 29.453 25.75 23.75 .104 .752 35.00 s. 10.00 
29.530 29.490 8.50 6.87 .040 .641 33.00 N. 450 W. 2.25 0.08 
30.005 29.954 11.75 10.25 .051 . 705 1.60 E. 9.75 
29.932 29.876 11.12 9.62 .056 .795 25.00 N. 430 E. 10.00 
29.926 29.855 17.25 15.62 .071 .733 2.40 s. 240 E. 4.00 
29.948 29.853 24.00 22.00 .095 .738 2.00 S. 210 E. 0.00 
29.844 29.772 18.00 16.37 .072 .741 8 .00 N. 50o E. 5.25 
29.505 29.399 26.25 24.12 .106 .743 23.70 N. 500 E. 10.00 0.34 
29.528 29.371 34.62 32.50 .157 .783 27.00 s. 330 w. 9.75 0.28 
29.392 29.242 32.25 30.50 .150 .821 1.80 N. 780 E. 10.00 
29.547 29.446 25.50 23.37 .101 .736 35.00 N. 450 W. 8.00 0.20 
29.661 29.570 23.25 21.25 .091 .732 2.60 N. 60W. 8.50 0.42 
29.475 29.392 20.62 18.87 .083 .744 25.00 S. 300 W. 10.00 0.26 
29.662 29.630 2.50 1.37 .032 .714 2.60 N. 22ow. 1.00 
29.578 29.494 20.50 18.87 .084 .761 8.80 s. 810 w. 10.00 0.12 
29.363 29.254 26.50 24.50 .10!J .757 2.00 N. 670 W. 8.50 0.10 
30.115 30.076 1.25 0.75 .039 .854 2.60 N. 450 E. 0.25 
30.237 30.172 11.50 12.50 .065 .813 4.00 N. 450 E. 0.75 
29.964 29.896 9.75 I 9.75 .066 1.000 3.60 N.450E. 4.50 
29.514 29.444 17.75 16.00 .070 .720 1.80 S. 67° E. 7.75 0.28 
29.760 29.714 10.75 9.00 .046 .644 40.00 N. 620 W. 4.50 0.26 
29.781 29.687 
I 
20.41 J-18.73 -~94 -~ssj-14.70- -s. 670 w. - --7-.01---s.i-8 
--

















470 REPORT OF THE 
APPENDIX No. 3.-TABLE A. 
ANNUAL REPORT OF SURVEY OF NORTHERN AND NORTHWESTERN 
LAKES FOR 1860. 
Comparison of the water registe1· ze1·os in the different Lakes, made by 
taking the means of the bi-five day means and the mean monthly means 
of several calm summer months, for the respective places, comparring 
their differences, and reducing them to a cnmmon plane of reference-
the high 'lcate'i· of 1838. 
LAKE ERIE. 
DATE. 
1859. July 1 to July 10 .......................... .. 
July 6 to Jnly 15 .......................... .. 
July 11 to July 20 ......................... .. 
July 16 to July 25 ......................... .. 
July ~1 to July 31.. ........................ . 
July 26 to August 5 ...................... .. 
Auo-ust 1 to August 10 ..................... 
1 
August 6 to August 15 ................... .. 
August 11 to August 20 ................. .. 
August 16 to August 25 ................... 1 
August 21 to August 31.. ................ . 
MEAN OF ZERO OF GAUGES 





































Mean.......... ........ .................. .......................................... 1.295 
Diffhence of monthly means for July................................................... 1.279 
Difference of monthly means for August................................................ 1.290 
Mean of all .. .. .. .. ... .. .. .. .. .. .. . ... . .. ... .. . .. .. .. .. .... .. .. . .. .. .. .. .. .. . .. 1. 288 
Being the zero of Monroe below the zero of Cleveland. 
The zero of Cleveland above the high water of 1838 is.............................. 2. 920 
Consequently the zero of Momoe above the high water of 1838 is ............. .. 1.632 Ft. 
SECRETARY OF WAR. 
TABLE A-Continued. 
LAKE ERIE. 
MEAN ZERO OF GAUGES ABOVE 
THE WATER LEVEL. 
DATE. 
1859. June 11 to June 20 .......................... . 
June 16 to June 25 .......................... . 
June 21 to June 30 .......................... . 
June 25 to July 5 .......................... . 
July 1 to July 10 ........................... . 
July 6 to July 15 ........................... . 
July 11 to July 20 .......................... . 
July 16 to July 25 ........... '" ............ .. 
July 21 to July 31.. ........................ . 
July 25 to August 5 ...................... .. 
August 1 to August 10 ................... .. 
August 6 to August 15 .................... . 
Augu!lt 11 to August 20 .................. . 
August 16 to August 25 ................. .. 
August 21 to August 31 .................. . 



































Mean ............................................................................ .. 
Difference of monthly mean for June .................................................... .. 
Difference of monthly mean for July .................................................... .. 
Difference of monthly mean for August ................................................ . 
Mean of all .................................................................... . 
Being zero of Erie above that of Cleveland. 
Zero of Cleveland ...................................................... . ...................... . 


























472 REPORT OF THE 
TABLE A-Continued. 
LAKE ERIE. 




1859. June 16 to June 25 .......................... . 
June 21 to June 30 .......................... . 
June 26 to July 5 .......................... . 
July 1 to July 10 ......................... .. 







0.082 July 11 to July 20 ......................... . 




























July 21 to July 31.. ........................ . - 0.050 
July 26 to August 5 ...................... .. 
August 1 to August 10 ................... .. 
August 6 to August 15 ................... .. 
August 11 to August 20 ................ .. 
August 16 to August 25 ........ .. ........ . 
Mean .......................................................... , .................. . 
Difference of monthly mean for July .................................................... .. 
Difference of monthly mean for August .............................................. .. 
Mean of all ................................................................... .. 
Being zero of Buffalo above zero of Cleveland. 
Zero of Cleveland ............................................................................. . 













By the comparison of the foregoing four places, one with another, in the same manner as 
the preceding, we .arrive at the following results:-
Zero of Monroe above high water of 1838, by Cleveland.......................... ...... 1.632 
Zero of Erie above high water of 1838, by Cleveland....................................... 3. 572 
Zero of Erie above zero at Monroe, by Cleveland ........................................ .. 
Zero of Erie above zero at Monroe, direct .................................................. .. 
1.940 
1.952 
Difference ....................................................................................... \ 0.012 
Zero of Buffalo above hi~h water of 1838, by Cleveland ................................ . 
Zero of Monroe above high water of 1838, by Cleveland ............................... .. 
Zero of Buffalo above zero of Monroe, by Cleveland ..................................... .. 
Zero of Buffalo above zero of Monroe, direct .............................................. .. 






Z ero of Buffalo above high water of 1838, by Cleveland................................. 3.038 
Zero of Erie above high water of 1838, by Cleveland ..................................... 3.572 
----
Zero of Erie above zero of Buffalo, by Cleveland..................... .. .. .... ............. 0. 534 
Zero of Erie above zero of Buffalo, direct...................................................... 0. 584 
Difference....................................................................................... 0.050 
SECRETARY OF WAR. 
TABLE· A-Continued. 
LAKE ERIE AND LAKE HURON. 
DATE. 
1859. June 21 to.Tune30 .......................... . 
.Tune 26 to July 5 .......................... . 
July 1 to July 10 .......................... . 
July 6 to July 15 .......................... . 
July 11 to July 20 .......................... . 
July 16 to July 25 .......................... . 
July 21 to July 31. ......................... . 
July 26 to August 5 ....................... . 
August l to August 10 .................... . 
August G to August 15 .................... . 
August 11 to August 20 .................. . 
August 16 to August 25 .................. . 
August 21 to August 31 .................. . 
l
lllEAN OF THE ZERO OF GAUGES 






























1\1ean ............................................................................. . 
Difference of n1onthly mean for July ..................... ~ ............................... . 



















1\1ean of all .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . ... . .. .. .. . .. . 0. 536 
Being zero of Point aux Barques below zero of Cleveland. 
Zero of Cleveland above high water of 1838 ........................................... 2.920 
Zero of Point aux Barques above high water of 1838 ............................... ~--2."3g:;-
TABLE A-Continued. 
LAKE HURON. 
JJfean of the zero of gauges above toater level. 
Date. Date. Point aux !!Thunder Rayl Difrerences. 
Barques. Island. 
Point aux !Thunder Bayl Differences. 
Barque~. Island. 
1858. June 21 to June 30 ........... .. 
June 26 to July 5 ............... 1 
July 1 to July 10 ............. .. 
July 6 to July 15 .............. . 
July 11 to July 20 .............. . 
July 16 to July 25 ............. .. 
July 21 to July 31.. ............ . 
July 26 to August 5 ........... . 
August 1 to August 10 ....... .. 
August 6 to August 15 ....... .. 
August 11 to August 20 .... .. 
August 16 to August 25 ..... . 
August 21 to August 31.. .... 1 





























Mean .................................................................. .. 
Difference of monthly mean for July .. . 
Difference of monthly mean for August 
Mean of all 
Mean of all for 



















Zero of Point aux Barques above that of Thunder Bay Island ....... .. 
1859. June 1 to June 10 ..... .......... 3.30 2.67 
June 6 to June 15 ............... 3.31 2.63 
June 11 to June 20 ............. 3.29 2.63 
June 16 to June 25 ............. 3.23 2.61 
June 21 to June 30 ............. 3.20 2.57 
June 26 to July 5 ............... 3.14 2.52 
July 1 to July 10 ............... 3.13 2.54 
July 6 to July 15 ............... 3.13 2.53 
July 11 to July 20 ................ 3.07 2.44 
July 16 to July 25 .............. 3.02 2.39 
July 21 to July 31.. ............. 3.02 2.41 
July 26 to August 5 ............ 3.03 2.39 
August 1 to August 10 ......... 3.13 2.52 
August 6 to August 15 ......... 3.15 2.54 
August 11 to August 20 ...... 3.17 2.59 
August 16 to August 25 ...... 3.22 2.62 
August 21 to August 31.. .... 3.25 2.64 
Mean ..................................................... u ............. . 
Difference of monthly means for June .............................. .. 
Difference of monthly means for July ................................ . 
Differenee of monthly means for August ........................... . 
Zero of Point aux Barques above high water of 1838 ................... .. 









































SECRETARY OF WAR. 475 
TABLE A-Continued. 
LAKES MICHIGAN AND HURON.-Means of the bi:fot~r-hourly recot·ds ofthe self-regis-
tering gauges at Milwaukie ctnd Thunder Bay Island. 
Date. Hour. I Milwaukie. Thunder Buyl Difference. 
Island. 
August 25 ...................... ............ .. 
25 ................................... . 
25 ................................... . 
25 ................................... . 
25 .................................. .. 
26 .................................. .. 
26 .................................. .. 
26 .................................. .. 
26 .................................. .. 
26 .................................. .. 
26 .................................. .. 
27 .................................. .. 
27 , ................................. .. 
27 ................................... . 
27 ................................... . 
27 .................................. .. 
27 .................................. .. 
28 .................................. .. 
28 ................................... . 
28 ................................... . 
28 .................................. .. 
28 .................................. .. 
28 .................................. .. 
29 .................................. .. 
29 ................................... . 
29 .................................. .. 
29 ................................... . 
29 .................. ., .............. . 
29 .............. .... ................ .. 
30 ................................... . 
30 ................................... . 
30 .................................. .. 
30 .................................. .. 
30 .................................. .. 
30 ................................... . 
31 .................................. .. 
31 ................................... . 
31 .................................. .. 
31 .................................. .. 
31 .................................. .. 




























































































































Zero of Thunder Bay Island above Milwaukie........................... 0.567 
Zero of Point aux Barques above Thunder Bay Island................. 0. 622 
Zero of Cleveland above Point aux Barques...... ...... .................. 0.536 
Zero of Cleveland above Milwaukie .......................................... 1. 725 
Zero of Cleveland above high water of 1838................................ 2.920 
Zero of Milwaukie above high water of 1838 ...... .. .. .. .... . .... ...... . .. 1.195 
LAKE MICHIGAN. 










































of the grade of streets (1836) ......... ........ .... ...... ... ...... ... ........................ ... 5.000 
Zero of the grade of streets below the high water of 1838 ............................... 4.000 
Zero of Milwaukie above the high water of 1838 .................. ........................ 1.000 
The same computed ............ ,,..................................................................... 1.195 
Difference....................................................................................... 0.195 
APPENDIX No. 3.-TABLE B.-ANNUAL REPORT OF TRE SURVEY OF TilE NORTHERN AND NORTHWESTERN LAKES. fi::o. 
-· Showing the mectn level, the maxima, minima, ctnd mnge due to the winds, and dischm·ge at each of the stations on the lakes jo1· eve1·y month j1·orn Septembe1·, 1859, to 0:> 
Jlugust, 1860. 
[The figures indicate th e mean quantities below the hjgh water of 1838. Those having a star prefi xed show th e quantity above that level.] 
I L AK E SUPER IOR. LAKE MICHIGAN. I 
LAKE llURON . 
I 
LAKE ERIE. 
I 0) gj 
·;::: b & c-:1 !::i ~ >. ::! 0 :;g ci 0 "' c; 8" ~ > 1==1 <:! ~ 8 ~ :;;! ~ c-:s ... p:J 6 eo d ::t: <ll ci ;::; c-:s rn ::! "' 00 >< c-:1 0 
"5 ::! .~ ::! "0 0 ;::; c-:s "0 0' = c-:s ;:l "' ;g 0 2" :3 8: ..0 ::: Ul ;:l 8: Col ::::: ~ ci 0. 15 d <.> d <ll 0 ::::> :;g c-:s ~ ~ 
" 
~ ..0 d ii:: :;g 5 & ::::> rn 0 rn ~ ~ p:J 
---- ----- --
- ---- - -
- - --- -
--------~I 1859, Sep tember ... Monthly means ............... 1.11 1.19 1.13 1. 22 1. 28 1. 28 1.19 1. 25 1.02 1.17 1.07 1. 43 1.3·! 1.67 
{maximum ... 0. 86 0. 75 0. 20 0.17 0. 84 *0. 36 0.60 0. 85 0.66 0. 54 0 .52 0. 02 0.68 0. 83 *0. 83 
Daily records .. minimum.,. 1.51 1. 50 1.50 1.97 1. 89 1. 64 2 .05 .1. 55 1.66 1.54 1. 43 2.87 1. 83 2.48 3.42 
range ........ 0.65 0. 75 1.30 1. 80 1.05 2.00 1 .45 0.70 1.00 1.00 0. 91 2 . 85 1.15 1.65 4.25 
{maximum ... 1.06 1.13 1.03 1.07 1.14 1.08 l. 16 1.13 0.97 1.05 0.99 1.32 1. 26 J.46 1.26 
Ten-day m eans minimum .... 1.13 1. 29 1.27 1.36 1.43 1.43 1.35 1.37 1.30 1. 25 J.16 1.67 1. 43 1.92 1.91 
range ........ 0.07 0.16 0.24 0 .29 0.29 0.35 0.19 0.24 0.33 0.20 0.17 0.35 0.17 0.46 0.65 
October ..... Monthly m eans ............... 1.33 1. 36 1.50 1.40 1.49 1.39 1.49 1.40 1.32 1.68 1.29 1.89 1.56 1.88 1 67 
{maximum ... 0. 53 0. 88 1.10 0.27 0.64 0.24 0.90 1.00 0.92 1.07 0.92 0. 42 0 .. 58 *0.97 *0.23 
Daily records .. minimum .... 1. 73 1.88 1.70 2.02 I 2.19 2.14 1. 80 1.75 1.97 1. 87 1.67 5. 46 2 .5~ 2.78 3.27 
range ........ 1.20 1. 00 0.60 1. 75 1. 5.5 1.90 0.90 0.75 1.05 0.80 0. 75 5.04 1.95 3.~5 3.50 
{maximum ... 1.27 1.31 1.27 1.25 1.41 1. 29 1.41 1.27 1.16 1.20 1.15 l.65 1 39 J.74 1.52 
Ten day means minil'l'lum .... 1.41 1 .. 55 1.59 1.49 1.57 • 1.56 1.61 1.55 1.49 1.66 1.42 2.09 1. 82 2.14 1.90 
. range ....... 0 . 14 0.24 0 :t2 0.24 0.16 0.27 0.20 0.28 0.33 0.46 0.27 0.44 0.43 0.40 0.38 
November .•. Monthly m eans ............... 1.51 1.73 1.65 1.66 1. 70 1.55 1.6~ 1.58 1.76 1.53 2.19 1.95 2.00 1.79 
{maximum .. 0. 83 : : : : : : 1. 55 0. 52 0. 89 . 1.24 0. 80 1.35 0.03 1.23 0.72 0.17 1.33 0.03 *2.98 
Daily records .. minimum ... 1. 88 I , .... , 2.00 2.27 2.29 2.2'1 1.95 1.95 2.13 2. 72 2.32 5 . 76 2.98 2.78 3.22 
range ....... 1.05 "" .. 0.45 1.75 1.40 1.00 1.15 0.60 1.10 1.49 1.60 5. 59 1.63 2 .75 6. 20 
~maximum ... 1.47 1 ...... 1.71 1 1.49 1. '•o 1.46 J. 56 1. 53 1.55 1. 7'2 1.48 1.93 1. 78 1. 87 1. 49 
Ten-day m eans minimum ... 1.52 ...... 1. 8'2 1.75 1.69 1.75 1.70 1.69 1. 66 1. 8·1 1.63 2.35 ]. 99 2 .3J 2 .36 
range ........ 0.05 ...... 0.11 0.26 u.l3 0.29 0.14 0.16 O.ll 0.12 0.15 0. 42 0. 21 0. 43 0. 87 
n ecemher ... Monthly m eans ............... ...... ...... 2.08 [ ...... 1. 89 ........ 1.71 
1 
...... 1.63 1 1.65 1.57 1.92 
········ ~maximum ... ........ " .. 1. 80 "" .. 1.30 ........ 1.10 ...... 0. 72 *0.33 0.58 1.23 . ....... 
Daily recurds .. minimum ... ...... ...... 2.39 ..... :j 2.55 ........ 2.15 ...... i: ~~ I 3 .37 2. 33 2. 83 ········ range ........ ............ 0.59 \ ..... 1.25 .. " .... 1.05 " .... 3. 70 1. 75 1.60 . ...... 
{maximum ... .. . . . . . . . . . . 1.93 ...... 
1 
1. 78 . . . . . . ... 1.61 ...... 
1.56 1 
1. 44 1. 43 1. 83 
········ T en-day mean s m inimum ... ...... 1 ...... 2.3-2 ..... . 2 .11 ........ 1.86 ...... 1.70 1 79 1.64 1.96 
········ 
range ....... . ...... ...... o.39 
1 
...... 
0.33 ........ 0.25 ...... 0.14 0.35 0.21 0.13 





~ rn ~ ::l ;; 0 .,.... 
"' 21' a .ltl <.> 
z ..0 d 0 rn 
- - -- - - -
1.58 1.73 1.25 
1.23 1.29 *0.37 
l. 78 1.99 1.93 
0. 55 0. 70 2.30 
1.40 1.54 1.19 
1.76 1.90 1.69 
0.36 0.36 0.50 
2.14 2.23 1.96 
1.68 1.87 1.18 
2.48 2 57 2.41 
0. 80 0. 70 1.23 
1. 89 1.96 1.73 
2.47 2.56 2.35 
0.58 0.60 0.62 
2.57 2.69 2.52 
2.33 2.47 2.08 
2.93 3.02 2.93 
0.60 0. 55 0. 85 
2. 50 2.54 2.48 
2 62 2.75 2. 56 
0.12 0.21 0.08 
2.35 2.36 2.62 
2.28 2.12 2.48 
2.63 2.72 2.73 
0 .35 0.60 0.25 














1850, January ........ . 
February ...... . 
Marcil ......... . 
April ..........•. 
TABJ_jE B-Continuecl. 














~ m aXJlllUlll .................. .. Daily records .. minimum .................•... range ........................ . 
{
maximum ...... . 
Ten-day means minimum ......... 1 ••••• • I •••••• 
range ............ . 
Monthly mean .................... . 
{
maximum ....... . 
Daily records.. minimum ........ . 
rauge ............ . 
~ maximllln ....... . Ten-day means minimum ........ . ra11gc . ......•..... 
l.Hontllly means ............................... . 
~ maximum .................. .. Daily records.. minimum .................... . range ........................ . 
~ maximum ....... , ........... . Ten-day means minimum .•................... rauge ........................ . 
Monthly mea.ns ........ 0000 ...... 00 . 1 2.39. 
{
maximum •....... 0.98 
Daily record~ .. minimum ......... 2.90 
range." oo oo........ l.Y2 


















2 . 95 
0.4.5 




















0 0 0 •• 0 0.14 
0 0 0 0.. 1.76 
. . . . . . 1.2L 
00 0 0 0 0 2.28 
0 0 0 0 0 0 1.07 
0 0 0 0 0 0 1.61 
.. .... I l .83 
0 0 •••• ,, 0.22 
































LAKE SUPERIOR. I LAKE l\IICHIGAN. 
I 
I ·~ s i~ .:; ~ ~ 0 ~ ::s .~ 0 "" ~ t; 0 0 oi ~ ;::: !:I: bO w d 0) d "' 
'5 >:: ::l co on "0 ::l B o' ~ ;:: ~ c ~ 0.. 
::l a :::) <:) d ::l ::s d ::s @ C5 ~ rn c rn 
------
--
1860, May ....... . Monthly means ..............•..... 2.14 ...... 2.13 2.44 1.70 ·1.68 1. 75 1. 74 
~maximum ........ 0.88 . ..... 1.85 2.17 1.19 0.85 1.10 1.57 
Daily records.. minimum ........ . 2.68 2.50 2.64 2 .18 2.05 2.00 1 89 
range .............. 1.80 0.65 0.47 0.99 1.20 0.90 0.32 
~maximum ........ 1.96 . ..... 2.00 2.22 1.65 1.56 1.64 1.63 
., .. 2.31 2.29 2.47 l. 75 1. 80 1.83 1.80 I en-day means mm1mum ......... 
range ............. 0.35 0.29 0.25 0.10 0.24 0.19 0.17 
June ........ 1\;lonthly means .......... . ..•....... 1.98 ...... 1. 96 2.24 1.61 1.63 1.63 1.53 
~maximum •....... 0.78 ...... 1.70 1.92 1.38 0.85 1.3.'> 1.34 
Daily records . minimum ......... 3.03 2.25 2. 77 2.14 2.65 1.85 1.54 
range .......•..... 2.25 0.55 0.85 0.76 1.80 0.50 0.20 
~maximum •....... 1.90 . ..... 1.91 2.07 1.54 1.53 1.58 1.52 
Ten-day means minimum ......... 2.03 2.03 2.31 1 66 ] 73 1.64 1.54 
range .. :-.. ....••.... 0.13 0.12 0.24 0.12 0.20 0.06 0.02 
July ........ Monthly means •................... 2.01 ...... 1.94 2.17 1.58 1.::!6 1.61 1.44 
{maximum ........ 1.80 ...... 1.65 1.84 ].1:~ 0.75 1.20 1.24 
Daily records.. minimum ......... 2.31 ...... 2.20 2.42 1.94 l. 75 2.00 1.62 
range ............. 0.51 ...... 1 0.55 0.58 0.81 1.00 0.80 0.38 {maximum ........ ] .99 ...... 1.90 2.13 1.48 1.36 1.46 1.37 
Ten-day meru1s minimum ......... 2.04 ...... 2.04 2.25 l.(i6 1.67 1.71 1.51 
range .......•..... 0.05 ...... 0.14 0.12 0.18 0.31 0.25 0.14 
August. ..... Mouthly means .................... 1.95 ...... 1 1.88 2.19 1 1.67 1.56 1.80 1.53 
. { m:;tximum .. .. .. .. 1.58 ...... 1.~0 1.77 1.15 1.15 1.50 1 . . 34 
Datlyrecords .. mtmmum ......... 2.33 ...... 2.;)~ 2.~4 1.?7 1.85 2.00 1.67 l ~~:~:,~;;;; ::.::::: UY :::::: : tf I &:~: II ::~ 0.70 0.50 0.33 1.51 l. 74 1.45 
Ten-day means minimum ......... 1.98 ...... 1.95 2.27
1
1 1.69 1.60 1.87 1.64 











... CQ >:: oi 
"' ril ><l "" "0 d ::l s Ql>:: !!:: co ::l g; a5 ::l 
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1.88 1.97 1.71 1.01 0.94 0.85 
1.65 1.67 1.34 0.12 0.28 0.47 
2.13 2.37 2.02 2.02 1.23 1.65 
0.48 0.70 0.68 1.90 0 95 1.18 
l. 76 1.84 1.58 I 0.91 0.89 0.78 
1.94 2.05 1.13 1.01 0.91 ]. 79 
0.18 0.21 0.21 I 0.2':2 0.12 0.13 
1.65 1. 77 1.48 1.14 0.93 0.90 
1.30 1.57 1.26 *0.03 0.68 0.27 
2.00 1.91:1 1.67 2.27 1.43 1.47 
0. 70 0.41 0.41 2 .30 0. 75 1.20 
1.46 1.75 1.46 1.06 0.86 0.67 
1.61 1.79 1.49 ].25 1.07 1.12 
0.15 0.04 0.03 0.19 0.21 0.45 
l.(i4 1.68 1.39 1.24 1.19 1.14 
1.49 1.36 ~:~~ I 0.52 0.88 0.67 1.93 1.88 2.27 1. 78 1.62 
0.44 0.52 ~:i~ I 1.75 0.90 0.95 1.57 l. 70 1.]2 1.10 1.09 
1.72 1.82 1.47 1.37 1.25 1.24 
0 15 0.12 0.37 0.25 0.15 0.15 
1.73 1.76 1.46 I 1.25 1.30 1.36 
1.40 1.50 l.J(j 0.72 0.88 0.69 
1.99 2.02 1.67 2.12 1.68 1.97 
0.59 0.52 0.51 ] .40 0.80 1.28 
1.57 1.68 1.39 1.15 1.25 1.21 
l.R7 1.83 1.55 1.35 1.38 1.5~ 
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2.15 2.27 2.26 
1.83 2.12 1.88 
2.28 2.49 2.53 
0.45 0.37 0.65 
2.04 2.13 2.13 
2.19 2.40 2.36 
0.15 0.27 0.23 
2.02 2.05 2.02 
1.93 1.97 1.98 
2.13 2 22 2.18 
0.20 0.25 0.20 
2.02 2.04 2.01 
2.06 2.06 2.05 
0.04 0.02 0.04 
1.9.5 1.96 1.97 
1 1.73 1.72 1.88 
2.08 2.12 2.13 
0.35 0.40 0.25 
1.93 1.89 1.90 
1.97 2.04 2.00 
0.04 0.15 0.]0 
2.00 2.00 2.09 
1.83 1.82 1.93 
2.2:1 2.17 2.21 
0.40 0.35 0.23 
1.92 1.95 2.03 
2 .06 2 .0(i 2.15 















APP NDIX No. 3.-TABLE C. 
Anmtal report survey Northe1·n and Northwestern Lal-ces .for 1860, showing the montl~ly nzea..n level, and the inte'l'Titediate 
rise and fall of each lake, from July, 1859, to August, 1860. 
1859. July ................. .. Mean level. ...................... .. 
Rise and fall. ...................... . 
August .............. .. Mean level. ....................... . 
Rise and fall ...................... .. 
September ........... . Mean level ....................... .. 
Rise and fall. ...................... . 
October .............. . Mean level ....................... .. 
Rise and fall.. ..................... . 
November ......... .. Mean level. .. . 
Rise and fall ...................... .. 
December ............ . Mean level. ...................... .. 
Rise and fall ...................... .. 
1860. Januaty ............. . Mean level. ....................... . 
Rise and fall.. .................... .. 
Mean level. ....................... . 
Rise and fall. ...................... . 
Mean level. ...................... .. 
Rise and fall. ...................... . 
Mean level. ....................... . 
Rise and fall.. .. .. 
Mean level. ....................... . 
Rise and fall.. ..................... : 
June Mean level ........................ . 
Rise and fall ....................... . 
July ........... : ...... . Mean level. ....................... . 
Rise and fall.. ..................... . 
August ............. .. Mean level. ...................... . 
Rise and fall ....................... . 








































































































































l The figures indicate the 


















APPENDIX 3-TABLE D. ~ 00 
0 
ANNUAL REPORT SURVEY NORTHERN AND NORTHWESTERN LAKES, 1860. 
Showing the diTection andjoTce ojthe w·ind at each station du1·ing the 17th, 18th, ancl 19th of OctobeT, 185G. 
OCTOBER 17TII. I OCTOBER 18TH. I - OcTOBER 19Tn. 6A.M. 9A.M. 3P.M. 6 P . l\'1. 6A. M. 9A.M. 3P.M. 6P. M. 6A.M. 9A. M. 3 P.M. 6P.M. 
Place of observation. [ 




·j .; :§ ~ 0 :3 0 0 0 ·~ 
·t .s 0 ci oi ~ oi ~ ';:l a3 oi ·~ 81 ~ ·.c ~ <:,) <:,) <:,) <:,) r:: i;5 <:,) <:,) <:.> <:.> ~ ::: ::: ~ C1) .~ 0 8 8 i3 5 "' "' 25 c: i;:d i5 i:i iS i:i 0 Q i:i A 0 iS A i:i iS 
""' 
~ ~ ~ ~ ~ ~ ~ ~ ~ trj 
----,----- - "'d 
0 ONTARIO. ~ 
Sackett's Harbor .... . . s 5 s 6 s 6 S byE 4 s 6 s 7 w 9 WbyN g NVV 4 NW 3 WNW 2 NW :J >-3 
Charlotte ............. s 3 s 3 -s 3 s 2 V\T 6 w G w 6 w 5 NNW 4 WNW 5 WNW 4 WNW 2 0 Fort Niagara .. . , . ..... s 2 w 1 w 3' w 3 w 3 w 6 w 6 w 6 NW 6 NW 5 sw 2 w 2 ~ 
ERIE . >-3 
Buffalo . .... . ......... SllyW 3 shy w 4 s by w 5 SE 5 Wby S 7 w 9 WbyN 7 WbyN 6 WNW 3 WNW 2 NWby 2 NW 2 I:I:I 
w trj 
Erie .. .. .... .. . . . .. .. s 3 12 M SW 3 sw 3 w 8 12 M NW 7 NW 5 NW 3 12 M SW 2 sw 2 
Cleveland . . ... ... . .. . s 4 s 5 s 4 SSE 3 w 6 w 5 w 4 WNW 4 WNW 2 s 1 sw 1 s 1 
Monroe Piers . ..... .. .. s 6 s 6 s 3 SE 2 WSW 7 WSW 7 WSW 7 WSW 5 WSW 2 SW 3 NE 3 ENE 3 
HURON. 
Pt. aux Barques .... ... s 6 12 M s il 
s 
I ~~JNwl ! 12 nw I :I ,:byNI 'I . Ill 12 Ill s ~I s I 2 Ottawa Point. ..... .. . . s 7 ssw I ssw s w 7 WNW 6 w w SE SE 4 Thunder Bay Island ... s ~ R 8 s sw 6 NW NW 9 NW 7 NW 5 NW sw E E 6 Presque Isle . .. ..... . . s 3 12 M s s 3 NW 12 M NNW 8 NNW 7 NW 12 SE NE 7 
MIClJIGAN. 
7A.M. 2P.M. ' 7A.M. 2 P.M. 9P.M. 19P.M I I'A"II II"PMI lgp M G rand Haven .. .... ... sw 7 .... .... ... . sw 8 NW 9 NW 3 ........ E 1 s 1 SW 6 ...... , .. .. N G NE I 2 Miehigan City . ....•. . s 2 s 2 sw l sw l N 2 N 2 N 2 NE l N 1 NW 1 NW 1 NW 7 A.l\'1. 2P.M. 9P.M. 7 A.M. 2P.M. 9P.M . 7A.l\J. 2P.M. 9P.M. 
lHilwaul•le ............ sw 1. ........ ~ . ~ . S\V l NW 1 NW 1 ........ NW l NW 1 w svv 2 ............ w . 2 NNW.! 2 
BUl'ERIOlt. 
Sault Ste. Marie ••..• ·1 SE I 4 Marquette ••• , • , • , • . . . SW 2 
Ontonagon............ • .. .. .... , . 
Superior...... .. .. . . . . W 1 
NW 3 3 . . . • . . . . . . . . N W 3 NW 4 NW 1 ... , . . . . . • . . S 4 NE 7 NE 7 •.•.•......• 
.. .. , .... ""1"''1 w 11 I NW I 7 1"" '"'1'"'1"" ''''1""1 NW I 7 1 NE I 4 1"" '"'1""1"" ""1'"'1 NE ~~ I ~ g .. Nw .... 2 ... Nw .. "2' ~w ~ ~w ~ .. N .... "i' .. Ni: ..... 4. ~E ~ ~E ~ "~!w·l·i 
--1 NoTE.-Tbe figures in the columns of force indicate the relative strength of the wind-a calm being represented by o, and a velocity oflOO miles per hour being represented by 10. 
?-
~ m 









APPENDIX No. 4.-ANNt1AL R~PORT SURVEY NORTHERN AND NORTHWESTERN LAKES. 
Return of Charts issued at Detroit and Buffalo,frem October 1, 1859) to October 1, 1860. 
Title of chart. Sept. October, Nov. Dec. Jan. Feb. March, April, May, June, 




Lake Erie ................ ., .......................... 7 35 18 4 22 4 14 39 43 26 
West end Lake Erie .............................. 3 34 18 6 22 4 15 34 47 22 
Kelley's and Bass Island ........................ 5 28 19 7 22 4 13 33 42 22 
Straits of Mackinac .............................. 4 31 17 4 22 4 14 27 43 19 
East N eebish Rapids ............................. 4 37 21 6 22 5 13 36 36 11 
I-Iead of Green Bay .............................. 4 36 20 6 22 5 14 33 36 19 
Saginaw River ...................................... 5 36 21 6 22 5 16 32 42 21 
St. Clair Flats .............. ,.,, ........ , ...... , ..... 5 38 22 7 22 5 14 32 50 18 
Buffalo Harbor ..................................... 4 28 17 4 22 5 15 37 44 16 
Tawas Harbor ...................................... 5 39 23 7 22 5 18 36 45 25 
Beaver Group .. , ..... , .. , ............ ,,, ............ 6 38 19 7 22 5 12 30 39 22 
Eagle Harbor ....................................... 4 31 24 6 22 5 14 34 37 14 
Agate Harbor .......... ., ........................... 4 31 24 6 22 5 15 34 36 12 
St. Mary's River, No. !. ........................ 4 32 23 4 22 5 15 41 42 22 
St. Mary's River, No.2 ......................... 4 32 27 6 22 5 16 41 41 22 
~a~~~R~v~~ .'.'.'.'.'.'.'.'.'::: ::::::::::::::::::::::::::: 4 39 26 8 22 5 17 42 47 30 4 28 26 6 22 5 16 41 31 17 
Ontonagon Harbor ................................ 9 40 28 18 
---------------260!642 -------Amount total= 4,890 ..................... 76 573 365 100 374 81 
Table showing the annual issue p1·ior to Octobe1· 1, 1860. 
Prtor to October 1, 1857 ............................................................................ .. 
October 1, 1857, to October 1, 1858 .............................................................. . 
October 1, 1858, to October 1, 1859 .............................................................. . 
October 1, 1859, to October 1, 1860 ............................................................. .. 


































































APPENDIX N 0. 5. 
ANNUAL REPORT SURVEY NORTHERN AND NORTHWESTERN LAKES. 
Magnetic observations made in 1860 by Lieutenant William P. Smith, Topographical Engineers. 
------- -
L•titud•. I Longitud•· PlacE' of observation. Declination. Dip. Horizontal Total intcn- Date. Locality. 
intensity. sity. 
0 I 0 I 0 I 0 I l8GO. 
Fort Gratiot Llgllt-house Station •. 43 0.7 82 24.7 1 23.5 w. 74 39 3.664 13.840 May 7 On the shore of Lake Huron, thirty yards due south of 
geodetic station. 
Cape lpperwash, C. W ...•..••.••. 43 13.0 82 0.3 3.3W. 74 46 3.663 13.940 May 8 On lake shore, forty yards south of geodetic station; iron 
ore in immediate vicinity. 
Wahley, Mich ..•.••••....•..••... 43 22.3 82 31.5 1 5.0W. 74 41 3.670 13.893 May 11 About fifty feet from lake shore on bluffs thirty feet high; 
God erich, C. W •••...•...•• , , .•.. 
200 yards south of geodetic station. 
43 44.4 81 43.1 1 42.0 w. 75 2 3.575 13.841 July 19 One quarter mile south of town hall, thirty yards northeast 
astronomical observatory. 
Cove Island, c. W •••••••••.•.•.. 45 19.7 81 42.7 3 58.6 w. 76 32 3.267 14.063 Aug. 28 Two hundred feet southwest light-house, about fifty feet 
south of astronomical observatory. 
Mackinac, Mich •••.•.••.•••..•• , . 45 51.0 84 36.4 1 42.4 E. 76 43 3.242 14.108 July 28 Without the fort, about 100 yards northwest flag staff. 
Northport, Mich .................. 45 6.5 85 35.0 2 33.7E. 76 6 3.340 13.905 Sept. 2 On shore of Grand Traverse Bay, about thirty yards south 
mouth of small stream. 
South Manitou Island, Mieh .•..... 45 2.0 86 6.0 3 9.1 E. 76 1 3.360 13.937 Sept. 11 On lake shore, east side of the island, 200 yards southwest 
of dock. 
Beaver Island Harbor, Mieh .••••.. 45 44.5 85 26.0 2 43.0 E. i6 43 3.236 14.084 Oct. 2 On lake shore, about fifty yards due west of light-house. 
-
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APPENDIX N 0. 6 . 
.ANNUAL REPORT SURVEY OF THE NORTHERN AND NORTHWESTERN LAKES. 
Abstract of the work of the several parties in the field, to include 
September 30;1860. 
Off-shore hydrography, by Lieutenant William P. Smith, 
graphical engineers : 
Number of lines sounded .............................................. . 
Number of miles of lines sounded ................................... . 
Number of casts of the lead .......................................... . 
Number of angles measured with theodolite ..................... . 
Number of angles measured with sextant ....... ~ ............... .. 
Off-shore hydrography, by Assistant J. A. Potter: 
Number of lines of soundings ........................................ . 
Number of miles of lines sounded .................................. .. 
Number of square miles covered by soundings .. ~ ............... . 
Number of casts of the lead .......................................... . 
Number of theodolite angles ............. .' ........................... . 
Number of sextant angles ............................................ .. 
Number of stations built .............................................. . 
Number of stations occupied ......................................... .. 
Forty-two days off hydrographical duty, assisting other parties. 















Triangulation by Lieutenant J. L. K. Smith, topographical engi-
neers: 
Number of stations built............................................... 11 
Number of stations occupied.......................................... 11 
Number of theodolite paintings...................................... 780 
Number of theodolite readings . .. . .. .. . .. . .. .. .. . . . .. .. . . .. .. .. .. .. .. 550• 
Number of lines of sight cut.......................................... 6 
Number of observations for azimuth................................ 2. 
Triangulation by Assistant James Carr: 
Number of stations built............................................... 2 
Number of stations occupied ...... :.. .. .. ... .. ... .... .. ..... .. . .... . .. 9-
Number of theedolite paintings...................................... 762 
Number of theodolite readings . .. .. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. .. .. . 529 
Number of lines of sight reconnoitered and cut.................. 4 
Number of observations for azimuth................................. 1 
Shore-line Topography and hydrography, by Assistant W. H .. 
Hearding: 
Number of miles of shore-line surveyed............................ 104-
Number of square miles of hydrography........................... 6'r 
SECRETARY OF W .AR. 
Number of square miles oftopography ........................... .. 
Number of lines of soundings ... , ................................... .. 
Number of miles of lines sounded ................................... . 
Number of casts of the lead .......................................... . 
Number of theodolite pointings ..................................... . 
Number of sextant angles ............................................ . 
Number of observations for true meridian ......................... . 
Number of triangulation stations built ............................ . 
Number of sounding stations built ................................. . 
Number of buoys placed and located ............................... . 
Number of angles in triangulation repeated ..................... . 













Shore-line topography and hydrography, by Assistant H. C. Penny: 
Number of miles of shore-line surveyed............................ 108 
Number of square miles of hydrography........................... 65 
Number of square miles of topography ....... ,..................... 50 
Number of lines of soundings......................................... 1, 719 
Number ofmiles of lines sounded............................. . ...... 1,144 
Number of casts of the lead........................................... 44,143 
Number of theodolite poin tings...................................... 4, 255 
Number of observations for true meridian......................... 15 
Number of triangulation stations built............................. 35 
Number of sounding stations built.................................. 204-
Number of buoys placed and located................................ 309 
Shore-line topography and hydrography, by Assistant D. F. Henry: 
Number of miles of shore-line surveyed............. .. ............ 91 
Number of square miles of hydrography........................... 51 
Number of square miles of topography............................. 50 
Number of lines of soundings......................................... 1,688 
Number of miles of lines sounded .............. , ..................... 1,041 
Number of casts of the lead............................................ 28,021 
Number of theodolite paintings...................................... 5~20() 
Number of sextant angles............................................. 231 
Number of observations for true meridian ........................ . 
Number of triangulation stations built ........................... .. 
Number of sounding stations built.................................. 301 
Number of buoys placed and located................................ 279 
Magnetic ob.servations by Lieutenant William P. Smith, topograph-
ical engineers: 
Number of observations for declination ............................ . 
Number of observations for intensity ............................... . 
Number of observations for inclination .......................... .. 
Number of angles of deflection w:ith dip-circles .................. . 
Number of readings of dip-circles for intensity ................. .. 
Number of readings of dip-circles for inclination .............. .. 
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Astronomical observations by Lieutenant 0. M. Poe, topographical 
engineers: 
Number of pairs of stars observed for latitude........ .. .. . .. .. .. . 600 
Number of transits of stars observed for time and instru-
mental errors........................................................... 568 
Number of stars telegraphed for difference of longitude........ 200 
Number of equal altitudes of the sun....... . ..... ....... .......... 160 
Number of transfers of chronometers for difference of longi-
tude....................................................................... 312 
Astronomical observations by Assistant James Carr: 
Number of pairs of stars observed for latitude..................... 320 
Number of transits of stars observed for time and instrumental 
errors............................................................... ...... 455 
·Number of transits of stars observed for telegraphic longi-
tude....................................................................... 190, 
Amount of work executed by steamer Search, and not reported in 
the foregoing: 
Two weeks in April, on St. Clair Flats, under Assistant D. F. Henry. 
Five weeks (April and May) triangulation, Lake Huron, under 
Lieutenant J. L. K. Smitb. 
Three weeks (July) transferring chronometers under Lieutenant 
W. P. Smith. 
Three weeks (August) transferring chronomet~rs under Lieutenant 
W. P. Smith. 
Five weeks (September and October) triangulation, Lake Michigan,. 
and visiting parties under Captain George G. Meade. 
During the above services, from careful records, the steamer ran in 
all 10,500 miles. 
APPENDIX No. 7. 
ANNUAL REPORT SURVEY OF THE LAKES, 1860. 
Estimate for continuing the survey of the northern and northwestern 
lakes for the fiscal year commencing July 1, 1861. 
For a hydrographical party on steamer: 
1 assistant, at $4 per diem, 183 days ........................ .. 
1 assistant, at $2 50 per diem, 183 days .................... .. 
1 sailing master, at $2 50 per diem, 183 days ............. .. 
1 mate, at $1 75 per diem, 183 days ......................... .. 
1 engineer, at $2 25 per diem, 183 days .................... .. 
1 assistant engineer, at $1 50 per diem, 183 days ........ .. 
1 carpenter, at $1 50 per diem, 183 days ................... .. 
1 stewart, at $1 25 per diem, 183 days ....................... . 
1 cook, at $1 25 per diem, 183 days ........................... . 
1 assistant cook, at 80 cents per diem, 183 days ........... .. 
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14 seamen) at 70 cents each per diem, 183 days.............. $1,783 40 
Subsistence 28 men, 50 cents each per diem, 183 days...... 2,562 00· 
Fuel-600 tons of coal, at $6 per ton............................ 3,600 00 
Total for one steamer ................................. 12,209 30 
For two hydrographical parties (one on each steamer) ...... $24,418 60· 
For a triangulation party: 
1 assistant, at $4 per diem, 183 days .......................... .. 
1 assistant, at $2 50 per diem, 183 days ..................... .. 
1 sailing master, at $1 50 per diem, 183 days .............. .. 
1 mate, at $1 25 per diem, 183 days ............................ . 
1 cook, at $1 per diem, 183 days ................................. . 
1 stewart, at 80 cents per diem, 183 days .................... .. 
6 men, at 70 cents each per diem, 183 days .................. .. 
Subsistence 12 men, 50 cents each per diem, 183 days ..... . 
Hire of a vessel, 6 months, at $200 per month .............. .. 
Transportation of party and supplies .......................... .. 












For two triangulation parties ...................................... $11,177 50 
For an astronomical and magnetic party: 
1 assistant, at $3 50 per diem, 183 days ...................... .. 
1 assistant, at $1 50 per diem, 183 days ...................... .. 
1 cook, at $1 per diem, 183 days ................................ .. 
7 men, (boat's crew,) at 70 cents each per diem, 183 days .. 
Subsistence 10 men, at 50 cents each per diem, 183 days .. . 
Transportation of party and camp equipage, &c ............ .. 








For two astronomical and magnetic parties ..................... $6,818 00 
For a topographical party six months: 
1 assistant, at $4 per diem: 183 days .......................... . 
1 assistant, at $3 per diem, 183 days ......................... .. 
1 assistant, at $2 per diem, 183 days .......................... . 
1 foreman, at $1 50 per diem, 183 days .................... .. 
1 cook, at $1 per diem, 183 days ............................... . 
4 leadsmen, at 90 cents each per diem, 183 days .......... .. 
2 chain men, at 80 cents each per diem, 183 days ......... . 
14 boatmen, at 70 cents each per diem, 183 days ........... .. 








1, 793 40 
2,196 00 
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Purchase of camp equipage, tools, &c .......................... . 
Transportation of party and supplies ........................... . 




For four parties ..................................................... $2~40 
Miscellaneous : 
Office rent and fuel per annum .................................. .. 
Rent of wharf and warehouse per annum .................... .. 
Pay of draughtsma~, at $4 per diem ........................... . 
Pay of computer, at $4 per diem ................................ . 
Fuel, quarters, transportation for officel's .................... .. 
Four assistants in office, at $4 per diem ...................... .. 
Four assistants in office, at $3 per diem ....................... . 
Four assistants in office, at $2 50 per diem ................... . 
Steamer in ordinary ................................................. . 
Expenses in office, stationery, drawing-paper, &c .......... . 
Pay of water-level and meteorological observers, 24 sta-












Total ........................................................... $19)236 00 
Contingencies: 
For annual expenses, such as repairs of steamers, vessels, 
boats, purchase of tents, cordage, bl<~cks, rigging, tools, 
paints, oils, &c., &c., being 10 per cent. on the whole 
amount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9,124 65 
For the purchase of a screw steamer of 250 tons burden, 
to be built under the direction of the officer in charge of 
the survey, complete .............................................. 25,000 00 
34,124 65 
Total amount of estimate ................................. $125,371 15 
Respectfully submitted. 
WASHINGTON, November 15, 1860. 
SrR : During the past year my connection with the lakr~ surveys re-
mained unchanged, the funds assigned to the prosecution of the portion 
of the work under my charge being too limited to yield effective re-
sults of any importance, as may be seen by my reports and estimates 
on that subject. No progress has therefore been made on the work. 
Very respectfully, your obedient servant, 
JAMES KEARNEY, 
Lieutenant Colonel Topographical Engineers. 
CoLoNEL J. J. ABERT, 
Bureau Topographical Engineers. 
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APPENDIX C. 
_.il_nnual Report of Lieutf'nant Colonel 8. H. Lo~g, Topog·raphical Engi-
gineer8,jor the yem· ending June 30, 1860. 
UNITED STATES ToPOGRAPHICAL OFFicE, 
Alton, Illinois, October 15, 1860. 
SIR: In my annual report of October, 1859, were anticipated and 
described the proceedings had under my direction during the first 
quarter of the last fiscal year, or third quarter of 1859, ending on the 
:30th September of that year, and to that report I take leave to refer 
~or any information that may be desired in relation to these proceed-
Ings. 
It now remains that I report the proceedings had under my direc-
-tion during the fourth quarter of 1859, and the first and second quar-
iers of 1860, ending on the 30th of June of the year last mentioned. 
In fulfillment of this duty the nature of the service to be considered 
:seems to re:rn.der it consistent and proper that the details of my present 
report should be extended not only to the 30th of J nne last, but to 
()ctober 1 of the current fiscal year, and I purpose to report accord-
ingly. 
The service to which my attention has been directed during the year 
.ending on the 30th of June last, relates mainly to the "removal of 
Dbstructions from the mouth of the Mississippi." The expenditures 
;and efforts made for the accomplishment of this object prior to the 1st 
Df October, 1859, in so far as they have resulted in any permanent im-
provement ·of the navigation across the bars at the mouth of the river, 
have evidently proved abortive, and, for the most part, useless. My 
previous annual reports of 1858 and 1859 contain ample proofs in veri-
fication of this conclusion. 
Although the various modes of operation designed and hitherto 
adopted for the opening and keeping open the channels leading across 
the tidal bar, have failed to produce any permanent improvement of 
!the channels, yet they have contributed to show that the surest and 
most effectual method of accomplishing this object consists in breaking 
.or cutting away the. indurated mud at the bottom of the channels by 
powerful scrapers adapted to this purpose, and keeping the same con-
tinually stirred up by frequent passages of the same scrapers through 
the mud thus separated from the hard bottom. By these operations 
the mud is kept soft, and being exposed to the action of the channel 
·currents is conveyed downward across the bar into the Gulf. This 
mode of operation has been adopted with the view of having its merits 
properly and thoroughly tested during a period of at least one entire 
year. 
On the introduction of this new method, the object proposed to be 
accomplished consisted in the opening and keeping open a channel 
.across the bar at the mouth of the Southwest Pass, its depth to be 
.eighteen feet, and its width to be such as to admit vessels freely 
through it, without regard to any other width or to the direction of 
the channel to be opened. 
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The last previous contract with Charles H. Hyde, Esq., having 
been abandoned in the latter part of September, 1859, by Teason of a. 
non-compliance on the part of the contractor with its stipulations, new 
arrangements for prosecuting the work and a new contract were to be· 
made as early as practicable. 
Accordingly all requisite preliminaries having been duly adjusted 
and settled, in the month of October a contract was prepared, the 
terms and provisions of which were sanctioned by the War Depart-
ment, and the same was signed and concluded by the parties thereunto 
on the 19th clay of November, 1859. 
The following is a copy of the contract : 
"This agreement, made and entered into this nineteenth day of 
November, in the year of our Lord one thousand eight hundred and 
fifty-nine, (November 19, 1859,) by and between Lieutenant Colonel 
Stephen H. Long, corps of topographical engineers, as agent of the 
United States, the party of the first part, and Thomas McLellan, of 
the city of New Orleans, in the State of Louisiana, manager of the 
Crescent Tow-Boat Company, as the party of the second part, w-itnesses: 
''Article 1. That for and in consideration of the monthly payments. 
hereinafter specified, the aforesaid party of the second part hereby 
stipulates and agrees to procure and furnish at his own expense all the 
means and appliances, including fuel, labor, and all other things 
deemed proper and needful to the prosecution of the work of opening 
and keeping open the channel of the Southwest Pass of the Mississippi 
to the depth of eighteen feet entirely across the tidal bar at and near 
the mouth of said pass, and to the deep water of the Gulf of Mexico, it 
being understood that said means, appliances, &c., shall embrace all 
such items of water-craft, equipments, outfit, fuel, labor, provisions, 
and supplies of all sorts as are contemplated and called for by an ad-
vertisement dated on the 1st of November, 1859, and inviting sealed 
proposals for the performance of said work, a printed copy of which 
advertisement is hereto subjoined, and is to be regarded as a part and 
parcel of this agreement. 
''Article 2.-Said party of the second part moreover stipulates and 
agrees to conform to and abide by the orders, directions, and instruc-
tions that may be given from time to time by the Supervisor Charles 
A. Fuller, Esq., or such other supervisor as may be duly appointed 
and authorized to serve in his stead, in procuring and applying said 
means, &c., and in prosecuting said work; it being expressly under-
stood that all such renewals, repairs, additions, modifications, and 
other alterations as may be required by the said supervisor, for the 
purpose of amending or improving said means and appliances, shall 
be made by and at the expense of the said party of the second part. 
''Article 3.-Said party of the second part further agrees to commence 
the work of opening and keeping open said channel on or before the 
19th day of December next, and to operate at such points or places, as 
may be designated or pointed out by said supervisor ; it being under-
stood that the~ means, appliances, &c., hereinbefore specified, shall 
have been previously procured and got in readiness for operations. 
"Article 4.-The party of the first part, as agent of the United States, 
hereby stipulates well and truly to pay or cause to be paid to the said 
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party of the second part, on the certificate of the supervisor, that all 
things stipulated to be procured and done agreeably to the preceding 
articles of this agreement have actually and faithfully been procured 
and done, within twelve days from and after the expiration of each 
calendar month, or from and after the expiration of each working· 
period, of two hundred and sixty hours in each month, four thousand 
±our hundred and forty dollars, ($4,440,) in full payment and com--
pensation for all things done, and furnished by said party of the second 
part, within said calendar month or period of two hundred and sixty 
hours of actual service in the channel of the Southwest Pass, and such 
other services as the supervisor may authodze and direct. 
"Article 5.-It is moreover expressly and particularly understood 
that this contract is to be regarded as subject in all respects and de-
tails to the approval or rejection of the honorable Secretary of War, 
and may be continued in force during the pleasure of the said Secre-
tary, or so long as the unexpended balance of the appropriation made· 
by Congress, for the 'removal of obstructions from the mouth of the 
l\1ississippi,' may subserve this purpose. 
"In witness whereof, we have hereunto set our hands and affixed 
our seals this 19th day of November, 1859. 
"8. H. LONG, [L. s.J 
Brevet Lieut. Col. Top'l Eng's. 
"THOS. McLELLAN, [L. s.] 
'' In presence of 
''Manager Crescent Towboat Company. 
"a. s. KELLUM, Captain u. s. A.' 
"N. B. BAKER." 
''Sealed proposals preliminary to a contract for opening and keep-
ing open the channel of the Southwest Pass, addressed to the under-· 
signed, at the quartermaster's office, in New Orleans, will be received 
at said office, till the 15th instant. 
''Said proposals will Bet forth the compensation for calendar month, 
for procuring and keeping employed in said channel, under the direc-
tion of the Supervisor C. A. Fuller, all the means and appliances, 
including a powerful steamer or tow-boat with dredging apparatus 
attached, and all other equipments, machinery, and fixtures of all 
sorts, together with the requisite fuel, provisions, and all other items 
of outfit and subsistence adapted in all respects to the vigorous prose-
cution of the work; including also a working force consisting of one 
captain, one mate, one steersman, three steam engineers, one smith, 
one striker, one carpenter, four :firemen, eight deck-hands, one cook, 
one steward, one cabin boy, and one washerwoman, in all twenty-five-
persons, the whole to be procured and kept employed on the work at 
the expense of the contractor, and subject in all respects to the inspec--
tion, approval, and acceptance or rejection of the said supervisor, who 
must be furnished with comfortable accommodations on board said_ 
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steamer, and who will direct and supervise all operations for the im-
provement of said channel. 
"The channel work must be prosecuted daily, Sundays excepted, 
during ten hours per day or 260 hours in each calendar month. 
"The stipulated compensation will be paid monthly, within twelve 
days after the end of the month, on the certificate of the supervisor 
that the work has been prosecuted agreeably to contract stipulations. 
"Each proposer is expected to designate the day at which he or 
they will be ready to commence the work of improvement in the 
channel. 
"The proposals must be accompanied by testimonials setting forth 
the character and ability of the proposers. 
Signed, (( S. H. LONG, 
Lieutenant Colonel Top'l Engs. 
n ALTON, November 1, 1859." 
On the conclusion of the contract, the proceedings had in relation 
thereto, and on the same date, were reported to the Topographical Bu-
reau in the manner following, to wit: 
"l have the honor to report my proceedings in reference to the con-
cluding of a new contract for the opening and keeping open a channel 
across the tidal bar at and near the mouth of the Southwest Pass of 
the Mississippi. 
"The advertisement soliciting proposals was published daily in the 
_Ficayune and Delta newspapers of the city of New Orleans, from No-
vember 1 to November 15) inclusive. A printed copy of which is sub-
joined to the contract herewith forwarded to the Topographical Bureau. 
''.The proposals elicited by the advertisement were received, opened, 
and examned in due time, and were respectively of the import shown 
i the following list or schedule, to wit: 
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No. Names of proposers. Terms of proposals. Sponsors. 
1 John Keelty, Secre- $6,000 per month for tow-boats McDaniel, None. 
tary of the Tow- Mary Kingsland, or Anglo Norman, or 
boat Association. other tow-boat of equal power and ca-
pacity. Will commence operations in 
ten days if allowed to use the dre:lging 
apparatus belonging to company, or in 
thirty days if required to prepare new 
2 
dredging apparatus. 
......... do ................. $5,000 per month for a boat ofless power None. 
than either of the above boats, with 
similar dredging apparatus, and to begin 
work as in the preceding proJMsal. 
3 ......... do ................. $4,500 per month for tow-boat obile or None. 
Music, with new dredging apparatus or 
machinery, similar to that used on the 
steamer Kimball. To begin work thirty 
Myron P. 'Vheeler .. 
days from date of contract. 
4 $4,500 per month; to furnish hands and None. 
perform the work as per advertisement, 
and to begin the same in thirty days 
from date of contract. 
5 George Kimball ...... $4,800 per month; to furnish a steamer as None. 
per advertisement, and commence work 
Thomas McLellan, 
m thirty days from date of contract. 
6 $4,440 per month; to furnish a steamer of Chamber of Com-
manager of the sufficient power, together with the re- merce and Tow-
Crescent Tow-boat quisite dredging apparatus; also to boat Association , 
Company. furnish hands, and all other supplies, in 
accordance with the terms of the adver-
tisement, and to begin the work in thirty 
Hyde & Machie ...... 
days from the date of contract. 
7 $4,500 per month;to furnish steamer with None. 
dredge scrapers, and all necessary ap-
pliances, including full crew, &c., as per 
advertisement, and to commence work 
on the 1st of December. 
''In canvassing the merits of the proposals, I availed myself of the 
counsel and cooperation of the supervisor, C. A. Fuller, Esq., who 
concurred with me in the opinion that the proposal of Mr. Thomas 
McLellan, manager of the Crescent Tow-boat Company, marked No. 
6 in the foregoing list, was fairly entitled to the preference in compar-
ison with all others borne on the list. 
"Accordingly, on the 18th instant, I notified Mr. McLellan that 
the terms of his proposals were acceptable, and that I was ready to 
conclude a contract based thereon as soon as he might find it conve-
nient to call at this office (quartermaster's office, at New Orleans) for 
that purpose. 
"The contract having been previously prepared and got in readi-
ness for signature, Mr. McLellan called at the office on the day follow-
ing, viz: November 19, 1859, and the contract was promptly signed, 
sealed, and delivered, in quadruplicates, in the presence of highly 
reputable witnesses. 
''Two of the quadruplicate contracts are herewith transmitted to 
the jopographical Bureau, for the use and information of the War 
Dep rtment, with the request that the action of the honorable Secre-
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tary of War, whether in approbation or rejection of the terms of the 
contract, may be communicated to me at my station at Alton, Illinois. 
"One of the remaining quadruplicates of the contract was delivered 
to the new contractor, and the other was put in the hands of the su-
pervisor, both of this city," (New Orleans.) 
On the same date as that of the contract, special instructions were 
given to the supervisor for his guidance in the discharge of the duties 
devolving on him under the same. A transcript of said instructions 
is as follows : 
''In the further prosecution of your duties as supervisor of the South-
west Pass, you will take special charge of all the work and operations 
to be performed under the contract this day concluded between myself 
and Thomas McLellan, Esq., manager of the Crescent Tow-boat Com-
pany. 
"Agreeably to the provisions of said contract it is manifest that 
duties far more difficult and complicated than those heretofore claim-
ing your attention will devolve upon you, and will require the utmost 
industry, the closest scrutiny, and the exercise of the maturest judg-
ment on your part. All things must be done under your personal su-
pervision in strict conformity to the provisions and stipulations of the 
contract, as follows, viz: 
'' 1. The mode in which the payments are to be made remains for the 
decision of the War Department, which will probably be made in sea-
son for the first payment which will become due agreeably to said 
contract. 
'' 2. You are expected to report monthly at the close of each contract 
month of twenty-six days, actually occupied in performing the work 
in the channel of the Southwest Pass, and on any or all other occasions 
on which the progress of the work has been unavoidably interrupted 
or injuriously affected, and especially on the occurrence of any delays 
incurred on account of renewals, repairs, or alterations in the water-
craft, equipments, outfit, or other apparatus, necessary to render the 
operations under the contract more efficient and serviceable. 
'' 3. Your supervision will, moreover, involve the keeping of a jour-
nal or diary of all proceedings relating to the nature and progress of 
the work, and of time rolls) showing the number of hours per day 
during which the steamer and the entire force employed thereon were 
actually or virtually engaged in prosecuting the channel work of the 
contract. 
'' 4. In all other respects you are expected to act in conformity to 
the instructions heretofore given you, especially in so far as they relate 
to operations for the improvement of the Southwest Pass. 
"5. With regard to the acceptance or rejection of the water-craft, 
and other means and appliances of all sorts, including the force em-
ployed, individually and collectively, you are expected to exercise a 
sound and impartial discretion, having in all cases good and substantial 
reasons to justify your action in every case. 
"6. Additional instructions will be given you from time to time, as 
occasion may require, to aid and guide you in the administrat' n of 
the affairs thus committed to your charge and supervison." 
Agreeably to the terms of the contract, the work of opening the 
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channel was to have been commenced in one month from and after the 
date of the contract, viz: on the 19th day of December following; but 
by reason of unforeseen and unavoidable hindrances and delays in 
preparing the requisite machinery and con1pleting his outfit for the 
execution of the work, the contractor was prevented from beginning 
the channel work till the 2d day of January of the current year. 
On the date last mentioned, (January 2, 1860,) the contractor com-
menced operations in the channel, across the bar at the Southwest 
Pass, and appears to have prosecuted the work with the utmost dili-
gence, notwithstanding the numerous impediments in the way of its 
accomplishment. 
The nature, progress, &c., of his operations, during the months of 
January, February, and part of J\1:arch, 1860, are sufficiently explained 
in the following report to the Topographical Bureau, dated on the 6th 
of April last: 
"I have the honor to report briefly on the progress of the work for 
opening and keeping open the channel, across the tidal bar at the 
outlet of the Southwest Pass, under the new contract, during the last 
preceding quarter, viz: the first quarter of 1860. 
"Agreeably to the contract, the preparations for the work were to 
have been made ready, and the work in the pass commenced, on the 
20th of December, 1859; but in consequence of unexpected and una-
voidable delays in preparing the outfit of the requisite craft, machinery, 
&c., the operations on the bar could not be commenced till the 1st of 
January following. 
"On the date last mentioned, the steamer Mobile, previously em-
ployed as a tow-boat in the trade between New Orleans and the Gulf, 
proceeded with the dredging apparatus and other articles of equipment 
and outfit, and with the entire force of officers and men, as required 
by the contract, and arrived there on the same day. 
"On the day following, (January 2,) operations were commenced 
in the channel, across the bar which extends from the Can buoy to 
the margin of the Gulf, and embraces a distance of about one and a 
half miles. On this day the steamer made four distinct drags down-
ward, each through the entire distance just mentioned, with Long's 
scraper, a new machine, designed for the work, and never before prop-
erly used or tested. 
"The scraper and its appendages, and also their arrangements and 
the connections of their parts, being new and untried, occasional frac-
tures and derangements of parts had been anticipated. Accordingly, 
sundry slight readjustments were required on the first day's trial of 
the apparatus, and were made without much delay. 
"January 3 to 15.-The work in the channel was prosecuted daily, 
though much interrupted by fractures of the drag chains and their 
0onnections with the scraper. 
"The progress of the work was much retarded, also, by sundry 
other hindrances, such as foggy weather, strong winds, storms, ves-
sels aground in the channel, with tow-boats tugging at them, &c., to 
which must be added several derangements and readjustments of the 
dredging apparatus, &c. During most of the time the dredging 
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machinery appears to have worked well, and given satisfaction to the 
supervisor. 
"The number of drags made in the time last mentioned is not stated. 
by the supervisor, but appear to have been numerous, and of an extent. 
varying from a quarter to half a mile each. 
".Agreeably to the representations of the supervisor, the Mobile 
proved objectionable in two important respects, viz: 1st. Her boilers 
were old and so weak that they could not sustain, with safety, a work-
ing pressure of more than ninety pounds. to the square inch; and 2d. 
That her bowsprit was set so low that it would not admit the scrapers 
to be raised above the surface of the water beneath it. For these and 
other less weighty reasons, the supervisor deemed it prudent and 
proper to procure a more safe, powerful, and commodious boat, instead 
of the Mobile, and prevailed on the contractor to substitute the Pan-
ther, belonging to the tow-boat company, as better adapted, in all 
respects, to the purposes of dredging than the Mobile. 
"January 16 to 31.-During this time the Mobile ascended the 
river to New Orleans; her officers, crew, dredging machinery, tackle, 
&c., were transferred to the Panther ; and the dredging apparatus 
received such alterations, repairs, renewals, &c., as were deemed 
necessary and proper for further operations in the Southwest Pass. 
On the date last mentioned, the Panther descended to the Southwest 
Pass, in readiness to resume the work of dredging. 
"February I.-The Panther commenced work in the channel to-
day, and made fifteen successful drags, varying in extent from a few 
rods to a mile. 
"February 2.-The work was continued, in like manner, to-day; 
eighteen drags were made, when, by unavoidable accident, one of the 
guide timbers of the scraper was broken. The rest of the day, and 
most of the day following, were occupied in repairing the scraper; and 
on the 3d of February the first working month, of twenty-six days, 
terminated, agreeably to the terms of the contract, at about noon, and 
payment was made accordingly, in due time. 
"The operations for improving the channel, during the first month, 
have been too much interrupted to admit of any definite or decisive 
results in proof of the general amelioration of the channel; yet many 
cases have occurred that show conclusively that the process of dredg-
ing that has been adopted for operating upon the bottom of the chan-
nel, and upon the mud lumps that more or less frequently rise therein, 
has proved efficacious in removing the indurated mud to the depth of 
one to five feet, thus materially improving the channel at sundry 
places. 
"It was confidently expected that the skill derived from the use and 
management of the boat and dredging machinery during the first 
month, would have contributed to more satisfactory results, to be 
obtained during the second month, and there is very little doubt that 
this expectation would have been realized, but for the damages and 
hindrances occasioned to the dredging apparatus by unexpected wrecks 
and othe1· obstructions found imbedded in the indurated bottom of the 
channel. 
"The progress of the work, and the difficulties encountered in its 
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prosecution during the second month, beginning on the 3d of February 
and ending on the 8th of ~!farch following, are exhibited in the monthly 
report of the supervisor, a copy of which is exhibited in the Apppendix." 
(See Appendix, Document No. 1.) 
Agreeably to instructions from the topographical bureau, I performed 
a tour of inspection of the passes in May last, and reported the results 
of my observations and inquiries on the 6th of June following, having 
satisfied myself that the channel of the Southwest Pass had been opened 
to the depth of eighteen feet, entirely across the bar, and to the width 
of one hundred and fifty feet in the narrowest part. The report ren-
dered on this occasion is as follows: 
''The general aspect of the passes at and near the tidal bar appears 
to have been considerably changed since the date of my last previous 
inspection, made in September, 1858. 
"The mud lumps that present themselves above water at and near 
the outlets of both passes are obviously less frequent, less extensive, 
and less elevated above the surface of the water, and the channel beds 
are apparently much softer and more yielding in general than they 
were in 1858. 
"The volume of water flowing through Pass a l'Outre (which is a 
pass branching eastward from the old Southeast Pass, at the distance 
of about six miles below the common head of the passes,) seems con-
siderably enlarged, probably by an increasing supply of water derived 
from the Southeast Pass. The channel by which we approach the 
tidal bar in Pass a 1' Outre is evident]y broader and deeper, and 
reaches the bar at a point considerably further clown. The distance 
across the bar is much reduced. The bottom of the channel is much 
softer and more readily a braided by currents of water. The width of 
the channel at its entrance into the Gulf, however, is reduced to a width 
not exceeding eighty feet, while its depth is eighteen to twenty feet 
in this narrow gorge of the channel. 
"'rhe following tabulations of soundings, taken in Pass a l' Outre 
on the 19th May last, will show the depth of water found not only in 
the channel leading across the tidal bar, but in that leading upward 
from the bar, through Pass a 1' Outre and the old Southeast Pass, to 
the common head of the passes. 
"The channel across the bar, though somewhat indirect, and at its 
entrance into the Gulf restricted to a width not exceeding eighty feet, 
affords a depth of eighteen feet or more, except at three of the soundings, 
which were made or at a little above the crest of the bar, where the depth 
of.sixteen and three quarters, seventeen and a half, and seventeen and 
a quarter occurred. 
"The bed of the channel was found to be soft throughout the entire 
distance across the bar. The width and depth of the channel above 
the bar are very considerably greater at this time than they were at 
my previous inspection in 1858, while the width in the narrowest place, 
as before mentioned, does not exceed eighty feet. 
"In passing upward to the common head of the passes, soundings 
were taken at intervals about half a mile asunder, for the purpose of 
VoL. n--32 
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giving some idea of the increased depth of the channel at succesflive 
points above the bar. 
"The tabulations are as follows: 
"JJ1id-channel smmdings in Pass a l' Outre. 
"Average of a series of mid-channel soundings in feet, beginning in 
deep water of the Gulf of Mexico, and ascending across the tidal bar, 
as taken on May 19, 1860: 
"TABLE 1. 
27 s, 22! s, 21} s, 20 s, 16! s, 17! s, 17{- s, 18! s, 24 s, 21!s, 21 s, 
21 s, 21 s, 21! s, 21 s, 20} h, 22 h, 19! s, 21 s, 20} h, 20! h, 20! s, 
20 s, 21~ s, 21} s, 21 s, 21 s, 20 s, 21 s, 21 s, 21! s, 21! s, 22 h, 22! s, 
21! s, 22-! s, 21} s, 22 s, 21! s, 21~ s, 21}, s 22 s, 22 s) 22 s, 21} s, 
21! s, 21} s, 21! s, 22 s, 22 s, 22 s, 21! s, 21} s, 21! s, 21 s, 21} s, 
21} s, 21 s, 21} s, 21} s, 21! s, 21! s, 21! s, 21 s, 21 s, 21 s, 21! s, 
21} s, 22 s, 22 s, 23 s. 
''Mid-channel soundings in Pass a 1' Outre, from the bar upward to 
the head of the passes, taken on May 19, 1860, at intervals of about 
half a mile apart: 
"TABLE 2. 
24 s, 25 s, 26 s, 30 s, 25 s, 28 s, 32 s, 37 s, 42 s, 48 s) 43! s, 40! s, 
45 s, 40} s, 63 s, 46} s, 63 s, 48 s, 39 s, 31} s, 27 s. Soundings in 
feet as before. 
'' N. B. The letters h and s annexed to the soundings as above, indi-
cate the character of the bottom, whether hard or soft. 
"Having completed my examination of Pass a l' Outre on the 19th 
of May, I proceeded to the Southwest Pass, and engaged in the exami-
nation of its channel and of the work in progress thereat on the 21st 
of the same month. 
"With respect to the wing dam heretofore constructed in the 
Southwest Pass under the contract of Craig & Righter, the utility 
of ·which, in my estimation, has always been regarded as doubtful, 
at least half of the structure, counting the numerous breaches that 
have been made in different parts of its line, has been demolished 
and swept away by storms and billows, and its beneficial results, 
if any, are scarcely appreciable at this time. It may also be observed 
in this connection) that the much shorter wing dam constructed by 
the same contractors in Pass a 1' Outre, though much less deranged 
by storms, remains quite as useless as that of the Southwest Pass·. 
"The examinations made on the 21st of May with respect to the 
channel leading across the tidal bar of the Southwest Pass, exhibited 
the results contained in the following table. 
I 
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"!Jfid-channel soundings in Southwest Pass. 
"Average of a series of mid-channel soundings in feet, beginning 
in deep water in the Gulf of Mexico, and ascending across the tidal 
bar, as taken on l\iay 21, 1860: 
"TABLE 3. 
30 s, 27 s, 21! s, 21 s, 19! s, 18! s, 18 s, 18 s, 19 h, 19! h, 18! h, 
18 h, 18 s, 18 h, 18! s, 18! s, 18! s, 18! s, 18 h, 18~ s, 19! s, 19 s, 
19 s, 19 s, 19 s, 19 s, 19 s, 19 s, 19! s, 1~ s, 18~ s 19! s, 18~ s, 18! s, 
18! s, 19! s, 18~ s, 18 s, 18 s, 18! s, 18! s, 18 s, 19 s, 18! h, 18 h, 
18! h, 18! h, 18~ h, 18! h, 19 h, 18! h, 19 h, 19 h, 19 h, 19 h, 19 h, 
19 h, 19 h, 19~ h, 19! h, 18! h, 18! h, 19 h, 19 h, 19 h, 19 s, 18! s, 
19 8, 18~ s, 19 h, 18! h, 18 h, 18 h, 18 h, 18! h, 19 s, 19 s, 19 s, 20 s, 
19! s, 19! h, 19! h, 20 s, 20 s, 21 h, 20! h, ~0 h, 20 h. 
"At its entrance from above and near the can buoy, the channel is 
broad, and has a depth of at least twenty feet. In descending, its 
direction is nearly straight, while its width gradually diminishes till 
we arrive at the crest or pitch of the bar, where its width is about 150 
feet. The bottom of the channel is invariably soft, which has no doubt 
resulted in part, if not mainly, from the numerous drags of the scraper 
to which it has been subjected ; the whole number of drags hitherto 
made having amounted to about 2,000. 
"In this connection) I take occasion to introduce a table of sound-
ings, taken at intervals of about three fourths of a mile apart, from the 
can-buoy upward to the head of the passes, the distance being about 
fourteen miles. 
"Mid-channel soundings in Southwest Pass, from the bar upward 
to the head of the passes, taken on l\fay 21, 1860, at intervals of about 
three fourths of a mile apart : 
,, TABLE 4. 
20 h, 22 h, 23 s, 25 s, 28 s, 30 s, 30 s, 60 s, 75 h, 45 h, 69 s, 60 s, 
50 s' 48 s' 3 9 s' 3 4 s, 3 0 s' 2 7 s. 
"By comparing this table with table second, it will be apparent 
that the volume of water flowing downward in the Southwest Pass is 
considerably greater than that passing downward in the Southeast 
Pass, the channel of the former being generally broader and deeper • 
than that of the Southeast Pass, of which Pass a l' Outre is the main 
navigable outlet and channel to the open Gulf. 
"The bottoms of the channels across the tidal bar in both passes 
appear softer and more yielding than they were in September, 1858, 
and the crest or pitch of the bar at the mouths of both appear to have 
advanced some 150 or 200 feet further into the Gulf. 
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'' Brief accmmt and description of the water-craft, machine1·y, dredging 
apparatus and force employed in opening and keeping open the chan-
nel of the Southwest Pass in the month of JJiay, 1860. 
"First. A steam tow-boat, the Panther, with side-wheels; length 
of boat on deck, 155 feet; breadth, from out to out of wheel-houses, 
51 feet; depth of hold, 11 feet; capacity, 350 tons; five steam boilers, 
42 inches in diameter and 28 feet long; one working steam cylinder 
28 inches in diameter and nine feet stroke; the whole properly sup-
plied with suitable cables, chains, tackel, tools, and all other needful 
articles, helps, and accommodations. 
"Second. A powerful scraper, of triangular form, having a base 
beam of oak 12 by 24 inches, and 18 feet long, with suitable cheek 
and guide timbers, rising about 32 feet above the beam. To the lower 
side of the beam are firmly attached five semi-cylindrical scrapers of 
boiler iron, with their convexities downward, which serve to scrape 
the bottom of the channel to an aggregate width of a little more than 
15 feet, and to a depth of more than 18 inches at every drag of the 
scraper. The quantity of mud, whether soft or hard, displaced and 
forced through the concavities of the scrapers at every drag, is at least 
equivalent to 131 cubic yards for each and every hundred yards in the 
length of the drag. 
'' By reason of sundry defects and imperfections in the construction 
of the scraper-frame and its scrapers, and more especially on account 
of injuries done to them by accidents that have happened to several of 
their parts w bile in the act of dredging, and by reason also of defects 
and mistakes discovered in the dimensions, arrangements, and combi-
nations of their several parts, it has been deemed advisable to have an 
entire new scraper constructed. The supervisor has accordingly been 
directed to have this object accomplished in conformity to plans care-
fully executed and special instructions given for this purpose. 
"The height of the scraper-frame now in use is 32 feet above the 
beam; that of the contemplated new scraper is to be 35 feet; the 
length of the beam of the former is 18 feet; that of the latter is to 
be 20 feet. The thickness of the boiler iron of the scrapers is about 
5.16 of an inch; that of the new scraper, &c., is to be 3.8 of an inch. 
The bolts confining the scrapers to the beam have, in many instances, 
been inserted in wrong places, and do not bind the scrapers to the 
beam with sufficient force. 
"Third. The two drag-chains by which the scrapers are dragged or 
forced through the mud, are attached to the ends of the beam, and ex-
tend aft along the sides of the boat's hull, seventy-two feet from the 
beam, and at that distance are firmly connected with the boat's gun-
wales, beneath her guards. 
"The drag-chains first procured for this purpose were of 1!-inch 
round iron, but, in consequence of being made of bad iron, they proved 
inadequate to resist the severe strains to which they were subjected. 
After breaking repeatedly and occasioning severe damages to the 
scraper and serious interruptions to the progress of the work, other 
chains, made of better iron, proved and duly tested, were substituted, 
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and although of 1-!--inch iron, as before, have effectually withstood the 
heaviest strains to which they have been exposed. 
"Fourth. The operations of the scraper are effected and regulated 
by a small steam engine placed on the forecastle of the tow-boat. The 
engine has a working cylinder twelve inches in diameter and a two-
feet stroke, and serves to lower and hoist the scraper as occasion may 
require. 
''Fifth. The dredging is effected by lowering or dropping the scra-
per (which is situated two or three feet in advance of the bow of the 
boat) at the head of the bar, and backing downward with the current 
stern foremost, the scrapers being dragged along the bottom of the 
channel till they arrive at a depth of nineteen or twenty feet on the 
Gulf side of the bar, where the scraper is hoisted from the bottom and 
the boat ascends bow foremost to the upper side of the bar for another 
drag. The operations are continued in like manner during the recess 
of the tide, and whenever the weather will permit. 
"The number of drags made during the fourth contract rnonth, 
ending on the 8th day of May last, was no less than 785. 
"Sixth. The small craft for use in connection with the Panther, 
consists of a whale boat, similar to the boats used by the pilots of the 
passes) and a well-built skiff or yawl, with oars, sails, awnings, &c., 
complete for both. 
7. The force employed to work the Panther, scraper, &c., comprises 
a captain and a mate; a first, second, and third engineers; a steersman; 
a carpenter; a steward; a cook; a cabin boy; four firemen; seven deck 
hands, and a washerw::>man; in all twenty-one individuals, all of whom 
appear industrious, sober, and well fitted for their respective stations, 
and perform with alacrity their proper duties, under the judicious 
command of Charles H. Andrews, Esq., their experienced and skillful 
captain. 
"I hereto subjoin, in tabular form, a series of average soundings 
taken by the supervisor on the 9th of April last, being the first day of 
the fourth contract month, and another similar series taken on the 7th 
of May following, being ncar the end of the same month, which ter-
minated on the 8th of May. 
"TABLE 5. 
April 9 .. 24~ 26 18~ 17~ 18 ~ 18~ 19~ 20~ 18 18 17 17! 17 16~ 
May7 ... 25 27 18~ 21~ 18~ 18 17~ 17 18 17 17~ 16! 17! 17! 




16~ 17~ 17 16~ 16~ 16~ 16~ 17i 17~ 17~ 18~ 18! 
May 7 ... 18 17~ 16~ 17 ~ 17k 16~ 17! 17~ 17~ 17~ 18 18 18~ 
"The soundings recorded in the foregoing table are derived from the 
monthly report of the supervisor, dated on the 8th of May last, and show 
that a considerable improvement has been made in the channel during 
the fourth contract month. 
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"The same soundings, compared with those contained in Table 3, 
as hereinbefore presented, show that the improvement made between 
the 7th and 21st of l\Iay last is considerably greater than that. made 
dnring the preceding month. A comparative synopsis of the sound-
ings taken on the 7th and on the 21st days of :Niay is as follows, viz: 
"TABLE 6. 
May 7 .. 25 27 18~ 21~ 18! 18 17~ 17 18 17 17~ 16i 17k 17~ 
May21.. 27 19~ 18 18~ 18 lSi 18~ 19 19 19k 19~ 18~ 18 lSi 
--- ----------------------------
May 7 .. 18 17! 16~ 17~ 17i 16~ 17~ 17~ 17~ 17~ 18 18 18k 
May21.. 18~ 18~ 19 19 19 19i 18~ 19 19 18~ 18 19 19k 
"An inspection of this table will show that the improvement made 
in the channel since the 7th of l\1ay has been more apparent than it 
was prior to that date. 
"In conclusion, and in further illustration of the improvement of 
the channel, I take leave to add that at an early date in May a large 
vessel of heavy burden, drawing about nineteen feet, was dragged 
across the bar by the aid of no less than seven tow-boats attached to it. 
On the 25th of the same month it was reported that a loaded vessel, 
(the ship Planter,) drawing a little more than twenty feet, was 
dragged over the bar by the aid of two tow-boats only." 
From the data exhibited in the foregoing report, and other copious 
details of information furnished from time to time by the supervisor, I 
have carefully compiled the subjoined synopsis of the channel sound-
ings, showing the depth of the channel, in feet, in its passage across 
the tidal bar on sundry dates therein indicated. 
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Table of channel soundings across bar of Southwest Pass, from depth of 
about nineteen feet in the Gulf to nineteen feet above the bar, tlwongh a 
distance of about 1,500 yards. 
CHANNEL OPENED. CHANNEL KEPT OPEN. 
~ M 
........ 0 ....; ~ 
........ 
ci ci .... 
..c: C'? ~ ........ fl.l 
i:: ~ •>:: ;::.... (I) ;::.... ;:I b..D ttl P.. P-. ttl !:: 3 ;::1 ~ ~ <tl ~ ;::1 < ~ ~ 
-------19-- 1~ ------191 19! 19~ 18J 18~ 
14~ 18~ 18 18 18 184 18~ 
17:!; 17~ 16! ' 17' 17~ 17:!; 18l 2 2 
19:!; 16~ 17! 18 17~ 17~ 1St 
18:!; 16:l; 17:l; 18~ 18 17~ 18~ 
17~ 16:!; 17:l; 18~ 18~ 18 19 
15:!; 16~ 18 19 18 17~ 18~ 
15~ 16~ 17:l; 19 18 18~ 18l 
15l 16~ 18:l; 19~ 19 19 18~ 
15~ 16 18:!; 19~ 18 18~ 18 
154 16~ 18:l; 18~ 17~ 18 18~ 
15i 16! 17~ 18 1U 18 17~ 
15:l; 16~ 17! 18~ 16~ 18~ 17~ 
15 15~ 17~ 18k 17~ 17~ 17~ 
15~ 16 19 19 17~ 17 17~ 
15~ 16~ 18~ 1!) 18 17 17~ 
16! 16~ 18~ 19 18~ 18 18:l; 
16~ 17 18:l; 19 ~ 18 18 17~ 
16~ 17~ 18 18k 18 17~ 17~ 
17:l; 17~ 18~ 19 18~ 18 18 
18~ 18 19 19 19 19 19 
--·----------378~ 377k J383~ 'fotals ........................... 347 354 379 394~ 
------~-18.03~,-18.26 Averages ....................... 16.52 16.86 18.04 18.78 
In reference to the soundings recorded in this table, it should be 
observed that they almost invariably indicated a· soft and yielding 
channel bed, showing that the scraper has produced the results for 
which it was intended, viz: the cutting away of portions of the indu-
ratetl bed or bottom, keeping the same in a plastic state, and exposing 
them to the abrading influences of the water currents. 
From a careful examination of the foregoing table it will be per-
ceived that a gradual improvement of the channel was in progress 
from the 19th of March to the 21st of May, when the depth, as indi-
cated by the soundings, was everywhere eighteen feet or upwards, and 
the width of the channel in its narrowest part, as nearly as could be 
determined, at least 150 feet. 
The prevalence of violent storms and tempests in the months of June 
and July, and especially in the early part of August, contributed in 
an extraordinary degree to interrupt the progress of the work, while 
the depths in the channel were somewhat injuriously affected thereby. 
Yet, the aggregate and average depths, as exhibited at the bottom of 
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the table, show that the capacity of the channel has in no considerable 
degree been impaired or reduced during those months. 
Early in August following, storms, tempests, and tornadoes of 
unusual violence occurred, which seriously retarded the work of the 
seventh contract month, delaying its termination till the 13th of that 
month. The boisterous weather just mentioned, however, appears not 
to have impaired or reduced the channel depths on the bar, but to have 
wrought a remarkable change in the character of the channel bed. 
Agreeably to previous soundings in July, the bottom of the channel 
was almost invariably soft; but by the soundings taken on the 13th 
ofAugust, after the abatement of the storms, the bottom had become 
~ uite as invariably hard. The progress of the work during the seventh 
co1A ... act month, and the character of the bottom at its close, on the 
13th o. August, are exhibited in the report of the supervisor, dated on 
the 13th of August last, a copy of which is hereto appended. (See 
Appendix, Document No.2.) 
In operating with the scraper, the quantity of mud constantly cut 
from the bottom and forced through its buckets, is at least one and 
half cubic yard. The average length of each drag of the scraper may 
be assumed at five hundred yards. Hence the quantity of mud dis-
placed and partially removed from the bottom of the channel at every 
drag is nine hundred cubic yards. Hence also, the number of drags 
made daily under favorable circumstances being fifty, the aggregate 
quantity of mud displaced and forced through the scrapers daily is 
45,000 cubic yards. 
In view of the results obtained from the use of the new scraper and 
the comparative facility and dispatch with which it may be used; 
moreover, the economy, as well as the efficiency with which it may be 
employed, the cost not exceeding $5,000 per month, covering all ex-
penses, are strong arguments in favor of continuing the use of the new 
scraper. 
Accordingly, I take leave to suggest the propriety, and recommend 
the expediency of a new appropriation of $60,000 for the further pro-
secution of the work, during the year beginning on 1st of January 
next, and ending on the 31st of December, 1861. 
RECEIPTS AND EXPENDITURES 
On account of the "removal of obstructions from the mouth of the 
Mississippi," during the fiscal year, beginning on the first day of 
July, 1859, and ending on the 30th day of June, 1860: 
Amount of receipts for the fiscal year above designated .... $30,862 32 
Amount of expenditures for same fiscal year.................. 26,026 09 
Unexpended balance at the end of the year ........... . 4,836 23 
In regard to Pass a l' Outre, it should be observed that nothing has 
been done by my direction and at the public expense towards the im-
provement of its channel during the last year. The opening and keep-
ing open of its channel is nearly or quite as important to commerce as 
the improvement of the Southwest Pass, and may, no doubt, be ac-
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complished in the same manner and at similar cost, viz, $60,000 per 
annum. 
REMOVAL OF RED RIVER RAFT. 
Though very little has been done towards the accomplishment of 
this work for more than two years past for want of appropriations by 
Congress, it still remains under my charge, and claims particular con-
sideration. 
In my annual reports of 1858 and 1859, the ruin with which the 
navigation of the river was threatened by accumulations of drift at the 
head of the raft was particularly noticed. Subsequently the accumu-
lations have continued to form, till at length, they have entirely 
blocked up the entrance into the head of the Red Bayou, and now 
occupy the bed of the main river for a considerable distance above. In 
consequence, there now remains no natural channel, through which 
the great and valuable commerce of the country above the raft can be 
carried on with any tolerable facility or dispatch. I have recently 
been informed that the citizens of the country thus deprived of its 
commerce, are using strenuous efforts to open new routes, by narrow, 
intricate, and tortuous channels, and bayous, for the purpose of real-
izing temporary relief under the existing emergency. In this way, 
it is manifest that a mere partial and inadequate relief only can be 
obtained, and I take leave to suggest that a more sure and efficient 
remedy be applied by Congress, in the shape of a new appropriation 
for the removal of the raft from the old channel of the river downward 
from its present head through Dooley's Bayou, &c. 
With respect to a new appropriation I would suggest that it be made 
in conformity to the estimate presented in the two reports above re-
ferred to) which contemplates a series of annual appropriations for a 
period of five years, and is as follows, viz: 
Probable cost of the requisite water-craft, including one new snag-boat, 
one new machine boat, one new dredge-boat, together with equip-
ments complete for the whole..................................... $58,000 
Annual cost of working and preserving said craft for five 
consecutive years, the annual cost covering all expenses 
being $52,350................ .. . . . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 261,750 
Total cost of craft and working same five years....... 319,750 
The foregoing amount is proposed to be appropriated and applied in 
annual sums as follows, viz: 
For the first year, including cost of craft, &c., and working same for 
one year ................................................................ $110,350 
For second year for working and preserving craft......... .. .. 52,350 
For third year for working and preserving craft............... 52,350 
For fourth year for working and preserving craft.............. 52,350 
For fifth year for working and preserving craft................ 52,350 
Total, as before, for five years .......................... . 319,750 
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Receipts and expenditures on account of removal of Red River raft. 
Amount of receipts for the year ending June 30, 1860 ...... $1,097 86 
Amount of expenditures for the same fiscal year............. 1,046 00 
Unexpended balance July 1, 1860 ..................... .. 51 86 
Construction and repairs of snag-boats, dredge-boats, &c. 
The receipts and expenditures under this head are as follows, viz: 
Amount of receipts for the last fiscal year ending June 30,1860, $384 83 
Amount of expenditures for same fisca1 year...................... 384 83 
Unexpended balance July 1, 1860.. ..... ................... 0 00 
CONSTRUCTION OF MILITARY ROADS IN KANSAS AND NEBRASKA TERRITORIES. 
Agreeably to the representations made in my annual report of 1859, 
the special appropriation for the road made from Omaha to Fort Kear-
ney was nearly or quite exhausted in renewals or repairs of that road 
under the direction of Captain Stansbury, who was relieved from this 
service by Lieutenant Alfred E. Latimer, of the second regiment of 
United States infantry, on the 4th day of September, 1859. 
The superintendence of the work remaining to be done on the road 
from FoTt Riley to Fort Kearney, and on that from Fort Riley to 
Arkansas, now devolved on Lieutenant Latimer, who took prompt 
measures for the conveyance of the teams, tools, and other supplies 
procured for the construction of the military roads in Kansas and Ne-
braska fi·om Omaha to Fort Riley, where he arrived and commenced 
operations on the 22d of the same month. 
The means at the disposal of Lieutenant Latimer for carrying on 
the roads thus committed to his charge consisted of a balance of $2,250 
only, together with the wagons, teams, tools, and other supplies, all 
of which were duly transferred from Captain Stansbury to Lieutenant 
Latimer, and applied agreeably to my directions to the prosecution of 
said works. 
The proceedings of Lieutenant Latimer in furtherance of this service 
are set forth with sufficient clearness in his report of the 21st day of 
January, 1860, a copy of which is hereto appended. (See Appendix, 
Doc. No. 3.) 
On the 21st of January last, Lieutenant Latimer was relieved by 
Lieutenant F. T. Bryan, of the topographical engineers, who had been 
ordered by the Topographical Bureau to resume the superintendence of 
the roads in Kansas and Nebraska previously under his charge. The 
unexpended balances and all other public property remaining in the 
possession of Lieutenant Latimer were transferred by him to Lieutenant 
Bryan on this occasion. At the same time also Lieutenant Latimer 
was directed to repair to St. Louis and report to the commanding officer 
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of the West for orders. while Lieutenant Bryan remains in charge of 
said roads. , 
The receipts and expenditures incurred by the several officers above 
mentioned, and wit.hin the fiscal year ending on the 30th of June last, 
are as follows: 
Receipts, &c., by Captain Stansbury, in July and August, for pat·t of 
third quarter of 1859. 
Designation of works. Receipts. 
Road from Fort Riley to Arkansas river ...... $1,071 40 
Road from Fort Riley to Bridger's Pass ...... 1,443 25 
Road from Omaha to Fort Kearney ............ 1,318 00 
-----
Totals for the quarter ...................... 3,832 65 
Expenditures. Unexpended 
balance. 
$108 33 $963 07 
108 33 1,334 92 
1,258 33 59 67 
1,474 99 2,357 66 
N on:.-Captain Stansbury, in his report of September 8, 1859, (see printed report of the 
ChiefTopopographical Engineer, dated November 1,1859, page 119,) after having turned over 
to Lieutenant Latimer the unexpended balances of the appropriations for the roads men-
tioned, admitted that there remRined in his hands $107 65, subject to future adjustment with 
the accounting offi.:.Prs of the Treasury. The adjustment having been made, it appeared 
that, instead of $J07 65, the true balance in his hands was only $76 31; which was subse-
quently transferred to Lieutenant Latimer in three several sums, viz: $48 88, $13 79, and 
$13 64, all of which were duly accounted for by Lieutenant Latimer, under the head of 
"receipts," in his accounts for the first quarter of 1860 
Receipts by Lieutenant Latimer, in September, for pa'rt of third quarter 
of 1859. 
Designation of the works. Receipts. Expenditures. Unexpended 
balance. 
Road from Fort Riley to Arkansns ............. $939 00 $471 86 $467 14 
Road from Fort Riley to Bridger's Pass....... 1,311 00 289 16k 1,021 83! 
Road from 01naha to Fort Kearney ........................................................................... . 
Totals for the quarter .................... .. 2,250 00 761 02! 1 1,488 97~ 
Receipts) &c., by Lieutenant Latimer for fourth quarter of 1859. 
Designation of the works. Receipts. 
Road from Fort Riley to Arkansas ............. $638 40~ 
Road from Fort Riley to Bridger's Pass ....... 1,216 60 
Road from Omaha to Fort Kearney ............. 48 88 
Totals for the quarter ...................... 1,903 88~ 
I Expcnditu"•· l 
$457 89 
979 75 
........... ~ ......... 
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Receipts, &c., by Lieu,tenant Latimer, for part of first quarter of 1860. 
Designation of the works. R eceipts. Expenditures . Unexpended 
balance. 
Road from Fort Riley to Arkansas ............. $180 51~ $141 79 $38 72~ 
Road from Fort Riley to Bridger's Pass ....... 236 85 141 79 95 06 
Road from Omaha to Fort Kearney ............ 48 88 10 00 38 88 
Totals for the quarter ....................... 466 24k 293 58 172 66~ 
Receipts, &c., by Lieutenant Bryan, for first quarter of 1860. 
Designation of the works. Receipts. Expenditures. Unexpended 
balance. 
Road from Fort Riley to Arkansas ............. $38 72~ $38 72~ . .................... 
$11 18~ Road from Fort Riley to Bridger's Pass ....... 9.'5 06 83 87k 
Road from Omaha to Fort Kearney ............. 38 88 38 88 . .................... 
-----------· 
Totals for th e quarter ....................... 172 66~ 161 48 11 18~ 
Respectfully submitted, 
S. H. LONG, 
Lie~d. Col. Topographical Engineers. 
Colonel J. J. ABERT, 
Chief Topographical Engineer. 
APPENDix-DocuMENT No. 1. 
C. A. Fuller to Colonel Long. 
REPORT OF OPERATIONS AT SoUTHWEST pASS, MISSISSIPPI RIVER, FOR THE 




Time to credit of contractor, as per last report....... 7! 
Steamer Panther, with scraping apparatus attached 
and contract force on board, at work from 6, a. 
m., to 5, p. m., at which time suspended for the 
day on account of a ship being on the bar, and so 
much in our way as to endanger a collision; made 
' eleven drags. Time....................................... 11 
Carried forward....................... 18! 
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1860. Hours. 
Brought forward...................... 18! 
Feb'y 6. At work from 7!, a. m., to 6}, p. m., beiug de-
tained in the morning by fog; made eight drags 
from below a ship grounded in the channel, and 
deepened the water about two feet, enabling her 
to go sea; these drags required great care and 
close watching of the eddy currents to prevent 
collision. Ti1ne........................................... 11 
7. At work at 6}, a.m., but quit at 10}, a. m., on 
account of high wind and heavy swell. Time.... 4 
8. At work at 6, a.m.; dragged five times; 9, a. m., 
parted purchase chain and broke cog-wheel of 
hoisting gear; balance of the day employed in 
raising machine from bottom of river. Time...... 12 
9. All day employed in repairs. Time..................... 12 
10. At work at 6, a.m.; 9, a.m., again parted hoist-
ing chain; worked till 6, p. m., in receiving new 
chain, making and attaching fly-wheel break, &c. 
Tim.e.......................................................... 12 
11. Worked fi·om 6, a. m., to 6, p. m., making and 
applying whelps to small engine shaft, as a sub-
stitute till new cog-wheel arrives. Time........... 12 
12. Sunday, cog-wheel received and attached. Time... 2 
13. Engineers and mate discharged for miBconduct; no 
work done in consequence; shipped another mate 
and telegraphed for engineers. Time............... 0 
14. At work all day taking off chocks from bowsprit, 
renewing oak sheathing, replacing chocks, shift-
ing leading sheave, &c.; all contract force em-
ployed except first, second, and third engineers. 
Time.......................................................... 12 
15-17. No work done for want of engineers; all contract 
force on board except first, second, and third engi-
neers. Time............................................. . 0 
18. Engineers having arrived, resumed operations on 
bar at 6, a. m., and dragged very successfully and 
satisfactorily, except that we were impeded in our 
work by a ship aground in the shoalest part of the 
channel, with two tow-boats at work upon her ; 
finding that it was requisite that the ship should 
be got out of our way, if possible, and knowing 
that with our scraper we could so deepen the water 
under her bow as to effect our purpose, I directed 
Captain Flinton to make the attempt; one drag 
was made; on running up to drop scraper a second 
time, we got foul of the ship, breaking off our 
bowsprit close to the· nightheads) and knocking 
scraper frame to pieces, leaving scraper beam 
Carried forward............. .. .. .. ... 95! 
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1860. Hours. 
Brought forward...................... 95~ 
and scrapers on the bottom; commenced efforts to 
raise wreck; quit at 6!, p. m. Time................ 12~ 
Feb. 19. All hands at work at 6, a. m., cutting away wreck, 
&c.; found only scraper beam and bucket attached; 
quit work at dark. Time.............................. 12! 
20. At 4, a. m., the Panther left for the city to have 
new bowsprit made and attached to the boat, new 
scraper frame made, and damages repaired, New 
Orleans being the nearest place at which the re-
pairs and renewals could be made; arrived at 7~, 
p.m. 
21-29. The work of renewals and repairs carried on as vigor-
ously as practicable; new scraper frame made; 
new bowsprit made, and attached to boat; new 
shaft and windlass for hoisting engine; new pur-
chase blocks of a larger size for hoisting engine; 
and numerous other renewals and additions; which 
being made and provided at the expense of the 
contractor, and being also the result of unavoid-
able accident, I have, therefore, allowed the time 
actually employedJ and during which the whole 
contract force was employed. Time......... . ........ 59! 
March 1. Arrived at SoutlnYest Pass at 11, a.m., and found 
channel blocked by two ships aground, with fiye 
steamboats working on them; after attaching, and 
regulating drag chain and hoisting and lowering 
machine, there being no room to work to adYan-
tage on the shoal part of the bar, spent the balance 
of the day in making soundings by port and star-
board leads from the Panther; found channel Yery 
lumpy, with less water than there has been this 
season, say fourteen feet at mean low water; quit 
work at 6~, p. m. Time............................... 7! 
2. At work at 6, a. m.; on hoisting scraper first time 
the hook of purchase block, made of 2~-inch iron, 
broke, letting everything go by the run ; rigged 
temporary purchase, and hoisted machine high 
enough to get at block; engineers and blacksmith 
commenced repairs. Time............................. 10 
3. All day repairing shackles and guides for blocks, 
(to replace hooks,) and rerigging hoisting gear. 
Time......................................................... 10 
4. Sunday. In consideration of the bad condition of 
the bar, and of the time unavoidably lost the past 
week, the captain concluded to work to-day; com-
menced at 6, a. m.; 9, a. ru., while making sixth 
drag, with scra11er down to fifteen feet, struck 
Carried forward....................... 207! 
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1860. Hours. 
Brought forward...................... 207! 
some obstruction, bringing up suddenly, breaking 
port drag chain, (1{--inch iron,) and shattering 
starboard guide timbers for ten feet; started top 
wedge between cheek timbers, and starboard wedge 
between guide and cheek; repaired damages tem-
porarily; and at 11, a. m., recommenced drag-
ging; much interrupted during the day by ship 
on bar, with four boats working on her; made, 
however, twelve drags over outer lump in 13! feet 
water; bottom very hard; quit work at 5!, p. m. 
Time.......................................................... 11! 
March 5. Heavy fog at daylight; cleared at 8, a. m.; com-
menced work, but fog soon closed again; dragged 
once, but could do nothing to advantage; too 
many ships and tow-boats on the bar; anchored, 
and put iron clamp on guide timbers to repair 
damage of yesterday; resumed dragging under 
same disadvantages; on fourth drag, at 5, p. m., 
struck the same obstacle, probably, as on yester-
day, breaking the port drag chain again, and 
badly shattering top of frame; got chain on board; 
made new link; shipped up again; and at 6!, p. 
m., all ready for work to-morrow. Time.......... 10! 
6. At work at 6, a. m.; fog heavy on the bar; sounded 
channel; bottom lumpy; water varying from 13! 
to 17 feet on shoalest part; employed time, while 
blacksmith and carpentgr were repairing damages 
to scraper frame, in replacing our buoys that had 
been carried away; quit work at 6, p. m. Time.. 12 
7. Foggy morning; much interrupted to-clay by ship 
aground and two tow-boats working on her; more 
or less fog all day; made, however, fourteen 
drags; quit on account of fog at 5!, p. m. Time, 11! 
8. Foggy morning; commenced at 6, a. m.; made our 
drags with difficulty, both on account of fog and 
the danger of collision with same ship on bar and 
her tow-boats; on tenth drag struck an obstacle, 
(probably an anchor, or the old iron barrow lost 
by a former contractor,) which tore off the scrapers 
or buckets from the iron plate attaching them to 
the scraper beam, one bucket only being left, and 
that one being twisted and torn off with the ex-
ception of a few rivets on one end. After thus 
losing our buckets we made twelve more drags 
with the scraper beam and sheet-iron lip attached, 
and sounding and dragging in search of the "ob-
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Hours. 
Brought forward..................... 253% 
ment in the channel (a narrow one) in which we 
have worked, there being not less than 15! feet at 
mean low tide, a gain of two feet; quit work at 
6!, p. m. Time.......................................... 12! 
Total.......................................... ......... 265! 
Second working month............................ 260 
5! 
Leaving on the 9th of March five and three quarter hours to credit 
of contractor at commencement of third month. 
During the time allowed as above for the second working month, 
the whole contract force required has been employed, all of which was 
competent and efficient. The mate and engineers that were discharged 
were competent men, but were insubordinate. 
The numerous disasters and accidents to the scraping apparatus, 
&c., that have occurred during the pa~t month, have prevented any 
marked improvement from being made in the "channel of the South-
west Pass." The work done, however, has demonstrated the efficiency 
of the scraping apparatus in deepening the water whenever it could be 
worked continuously for any length of time. The breakages have 
been the result of unforeseen and unavoidable causes. The plan of 
operations, viz: that of scraping out into deep water the hard blue 
clay of which the mud lumps are composed, is doubtless the correct 
one. Simply stirring up or raking will not effect it, the current not 
being strong enough to carry out the heavy material. A harrow has 
been used under a former contract, but successfully only when a scraper 
was attached to drag out this tenacious blue clay. The apparatus now 
in use I consider the best adapted to the purpose, provided it can be 
worked with fewer breakages than we have experienced. That this 
can be done, by making all its parts and appendages sufficiently strong, 
I am satisfied. The contractor has evinced a willingness to thoroughly 
test this apparatus, and has spared no expense for the purpose. And 
on our resumption of work, after the construction of the new scrapers. 
required to replace those lost, I am in hopes of reporting more satis-
factory progress towards the improvement of the channel. 
C. A. FULLER, 
Supervisor. 
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APPENDix-DocuMENT No. 2. · 
C. A. F~tller to Colonel Long. 
REPORT OF OPERATIONS AT SoUTHWEST PASS, MISSISSIPPI RIVER, FOR SEVENTH 














Sixth contract month completed as per last report. 
Commenced work at 5!, a. m. ; light westerly winds 
Hours. 
with no swell; made fifty-one drags, sounded 
channel, and quit work at 6!, p. m. Time....... 12i 
Full contract force employed. 
Commenced at 5!, a. m.; light wind fi·om E.SE., 
with no swell; made fifty-six drags, sounded 
channel, and quit work at 6, p. m. Time........ 12i 
Sunday ; light easterly winds. 
Commenced work at 6}, a. m. ; calm and light east-
erly winds; made fifty-five drags, and quit work 
at 6!, p. m. Time....................................... 12! 
Commenced at 6, a. m. ; light winds from SE.; no 
swell; strong current; made sixty drags, and quit 
work at 6!, p. m. rrime............................... 12! 
Commenced at 6, a. m.; light easterly winds and 
no swell; made fifty-six drags, sounded channel, 
and quit work at 6!, p. m. Time.................... 12! 
Cleaned boilers and coaled; commenced work at 7i, 
a. m.; wind fresh from S.SE.; rough in the 
afternoon; made fifty drags, sounded channel, 
and quit at 6!, p. m. Time........................... Il-l-
Commenced at 6, a. m.; fresh E.SE. wind and 
strong westerly current; made fifty-one short 
drags diagonally to westward, sounded channel, 
and quit work at 6!, p. m; discharged mate. 
Time.......................................................... 12! 
Commenced at 6, a.m.; wind fresh from SE.; made 
fifty-five drags, sounded channel, and quit at 6}, 
p. m. ; no mate. Time................................. 12i 
Sunday; new mate arrived from city. 
Repaired waterwheels, and commenced work at 8, 
a. m.; about 10 o'clock got foul of an obstacle 
that we could not drag; lowered whale boat and 
sought for it with a pole; it felt more like wood 
than iron; probably an anchor stock, but was so 
deeply imbedded in the bottom that we could not 
grapple it; obstruction lies rather to westward of 
channel; wind W.SW., with no swell in the 
forenoon, and but little in the afternoon; made 
Carried forward .. .,.................... 99 
VoL. rr--33 
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1860. Hours. 
Brought forward........................ 99 
forty-five drags, sounded channel, and quit at 7, 
p. m. Ti1ne................................................ 11 
July 24. Commenced at 6, a. m.; calm and very hot all day ; 
made forty-six drags, sounded channel, and quit 
work at 5}) p. m. Time............................... 11! 
25. Commenced work at 5}, a. m.; wind light and 
variable, with no swell upon the bar; made thirty-
four drags, sounded channel, and quit at4, p. m.; 
went up the pass for fresh water, and returned to 
wharf at 7, p.m. Time................................. 10! 
26. Cleaned boilers, and commenced work at 6}, a. m.; 
light easterly winds, with no swell; made thirty-
five long drags from west can buoy out over the 
whole length of the bar, sounded channel, and quit 
at 6, p. rn. Time......................................... 11} 
27. Commenced at 5}, a. m.; light easterly winds; 
made forty-four drags, sounded channel, and quit 
work at 5!, p. m. Time................................ 12 
28. Commenced at 5!, a. m. ; stong easterly wind, with 
swell upon the bar; made twenty-six drags; sea 
increasing ; quit work at 11!, a. m. Time........ 6 
29. Sunday. 
30. Commenced work at 6!, a. m.; light easterly winds, 
but no heavy swell till afternoon; made twenty-
six drags, sounded channel, and went to Pilot's 
bayou for a buoy and anchor to replace the west 
breaker buoy, which went adrift on the evening of 
the 28th; got buoy' &c.' on board, and quit for 
the day at 5!, p. m. Time............................ 11! 
.31. Commenced work at 5, a. m ; prepared buoy; 
overhauled and repaired lower purchase block; 
reeved new purchase fall, &c. ; made twenty-five 
drags, placed new buoy on west breaker, and 
quit work at 5, p. m. Time........................... 12 
Aug. 1. Commenced work at 6, a. m.; wind light from NE.; 
no swell upon the bar; made thirty-nine drags, 
sounded channel, and quit work at 5!, p. m. 
Time.......................................................... 11! 
2. Commenced work at 6!, a. m.; wind light from 
NE.; no swell; made forty drags, and quit at 6!, 
p. m. Time................................................ 12!-
3. Commenced at 8, a. m.; wind light from SW. ; 
made forty-seven drags, and quit_ work at 7!, p.m. 
Time......................................................... 11! 
4. All day at wharf repairing water-wheel, force-pump, 
&c. 
5. Sunday; finished repairs of water-wheel. 
Carried forward........................ 220 
) 
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1860. Hours. 
Brought forward........................ 220 
Aug. 6. Commenced work at 5!, a. m.; wind light from the 
eastward; made fifty-three drags, sounded chan-
nel, and quit at 6!, p. m. Time..................... 13 
7. Commenced at 5!, a. m.; wind east, light; some 
swell upon the bar, which ~ncreased considerably 
in the afternoon, the wind having changed to the 
westward; made forty-three drags; too rough for 
soundings; quit work at 5-!, p. m., and went up 
the pass for fresh water. Time........................ 12! 
8. Started at 5!, a. m.; wind fresh from the NW.; 
found swell upon the bar too heavy for dragging 
with safety ; quit at 7!, a. m. ; laid at wharf 
balance of the day making sundry repairs. Time 1! 
9. High wind and swell continue; all day at wharf. 
10. Blowing a gale all day from E.SE. 
11. Gale increased to a hurricane; Panther in great 
danger; water knee deep in engine room; two 
feet deep in hold; all bilge pumps, both hand and 
steam, working constantly, but leak increasing; 
sea making a · clean breach over our hurricane 
roof and top of pilot-house; telegraph wharf and 
tide-gauge house, with contents, carried away; 
made preparations for gaining coal pile on sink-
ing of Panther; at 11, a. m., wind abated~ and 
at ,12, m., changed to W.SW., blowing the bal-
ance of the day with equal violence, but being 
under the lee of the wharf we made better weather; 
gained on the leaks, and finally pumped her 
clean; about 8) p. m., wind began to subside, and, 
during the night, blew only a moderate gale. 
12. Sunday; wind fresh from the westward ; all day at 
wharf repairing damages. 
13. Commenced work at 5!, a. m; wind light from NE., 
increasing towards noon ; sounded channel ; bot-
tom very hard; made forty-seven drags, and quit 
work at 7, p. n1. Time................................. 13! 
(8!, p. m., started up river for fresh water ; obliged 
to go to Fort Reach, 40 miles.) 
Total............................................ 260 
Which completes the seventh contract n1onth. 
During the contract month the whole contract force required has 
been employed with the exceptions. noted. All continue to give satis-
faction. 
Up to the 7th instant) wind and weather having been favorable, the 
contractor was working successfully, with every prospect of completing 
his contract month several days prior to the 12th instant, which would 
have given him an opportunity to make some necessary repairs to the 
516 REPORT OF THE 
boat before the commencement of the eighth month. But as has been 
duly reported in the above journal, a continuance of high winds, cul-
minating in a terrific gale, prevented work upon the bar for five con-
secutive days, and prolonged the completion of the contract month to 
the 13th instant. Fortunately no serious damage was done either to 
the boat or the machinery, and she was in a condition to resume work 
on the morning of the 13th. 
The new scraper frame is completed. The scrapers have not yet 
been received from the city, although daily expected. The old ma-
chine is still in good order-the fra.me particularly so. 
The comparative soundings herewith submitted show a decided im-
provement in the depth of water in the lower part of the channel, 
where most of the work for the past month has been done. On the 
upper part, for a few soundings, there is less water than there was a 
month previous. 
A noted change has taken place in the character of the bottom, 
observable from about the middle of the month, very few soundings 
showing anything but a hard bottom. This was particularly observable 
after the hurricane of the 11th instant. 
Soundings up channel from deep water of tlw Gulf of Mexico to good 
water on the upper part of the bar, a distance of about one half mile. 
Soundings red~teed to mean low water. 
Average of first double series of July 12, 1860, contrasted with that of second double series 
of August 13, 1860. 
Sets soundings. No.1. No.2. No.3. No.4 No. 5., No.6. No.7. 
First series, July 12 .......... 29 s. 25 s. 23 s. 18~ s. 18 •. ,J7l s. 17~ s. 
Second series, August 13 ... 29 h. 26~ h. 23~ s. 18~ h. 20 s. 19 s. 18~ h. 
------
---·--------- ---
No.8. No.9. No.10. No.ll. No.12., No. 13. No.14. 
First series, July 12 .......... 17~ s. 18 s. 17~ h. 18~ s. 19 s. 18~ h. 18 h. 
Second series, August 13 ... 18~ h. 18~ h. 18~ h. 18~ h. 19 h. 18~ h. 18~ h. 
---------------------
---
No.15. No.16. No.17. No.18. No.19. No.20. No. 21. 
------------~~~ ---First series, July 12 .......... 18 s. 18~ s. 17~ s. 17 s. 18 s. Second Series, August 13 ... 18~ h. 18 h. 18~ h. 17~ s. 17~ h. 17~ h. 17~ h. 
------
-,--No.22. No.23. No.24. No. 25. No. 26. No. 27. 
First series, July 12 .......... 17~ h. 17~ h. 18 s. 18~ s. 19 '·1181 s. Second series, August 13 .... 17~ s. 18~ h. 17~ h. 17~ h. 17~ h. 18~ h. 
C. A. FULLER, Supervisor. 
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APPENnrx-DoculVIENT No. 3. 
Lieutenant Latimer to Colonel Long. 
ALTON, ILLINOIS, January 21, 1860. 
CoLONEL: I have the honor to report, in obedience to special order 
No. 75, dated "Headquarters Department of the West, St. Louis, 
Missouri, August 5, 1859," and to your instructions, dated "United 
States Topographical Office, Alton, August 25, 1859," directing me 
to take charge of the military roads in Kansas and Nebraska, after 
visiting St. Louis, and examining the instruments and other public 
property at that place, I proceeded atonce to Omaha City, Nebraska, 
when I arrived on the 2d of September. Upon conferring with Cap-
tain Stansbury, topographical engineer, I learned from him that the 
appropriation on the road from Omaha to Fort Kearney had already 
been expended, and operations upon it closed. I therefore had to 
receive from Captain Stansbury only the public property and a balance 
of the appropriations belonging to the roads in Kansas, amounting 
upon each road as follows, viz: 
On the road from Fort Riley to Bridger's Pass.................. $1,311 
On the road from Fort Riley to the Arkansas river............. 939 
Amounting in all to.................. ..................... 2,250 
As the season was already advanced, I deemed it advisable, in order 
to save time, and it being also the cheapest, to proceed to Leavenworth 
City by steamboat, where I arrived on September 10, and after pro-
viding such outfit as was necessary, started the teams and party to 
Fort Riley under the charge of the engineer, being myself detained by 
sickness. 
As soon as I could travel, I proceeded to Fort Riley, where I arrived 
on the 22d September, two days in advance of the party. In the mean 
time, having, by inquiring, ascertained the condition of the road to 
the Arkansas river, and in view of the small amount of money to be 
expended, I deemed it advisable to confine the work to the vicinity of 
Fort Riley, and the sloughs in the neighborhood of the crossing of 
the '(Republican Fork." 
Upon an inspection of the road a few miles west of Fort Riley, I 
found that the most benefit would accrue to the public by improving 
the crossing of a large slough, about one third of a mile wide, and 
situated two miles west of the fort. I accordingly directed operations 
to be commenced at this point. The improvement consists of a bridge, 
embankments, and grading the hill at each side. The bridge was 
placed at the lowest part of the slough, where an embankment of five 
feet in height was required to make it safe from the floods. It is built 
in a substantial manner, and of white-oak timber, the most durable 
wood of the country. 
The bridge is connected with the high ground on either side by an 
embankment forming the roadway, 20 feet in width and 700 yards in 
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length, built throughout on a level corresponding with the floor of 
the bridge, and the approach to it from the high ground suitably graded, 
forming altogether a very permanent improvement, and one which 
will be of great benefit to those who 1nay travel the road. This piece 
of work was completed on the 27th of October, and the working party 
moved to a point within a few rods of the crossing of the Republican 
Fork. The obstruction at this place consists or a narrow but very 
deep bayou, the sides of whicli were too steep for wagons, and through 
which the floods of the river passed, making it frequently, in the 
spring, too deep for fording. The improvement consists of a solid 
embankment of earth corresponding in height with the level of the 
high ground on either side, and a deep ditch cut through the ridge 
between the bayou and the river at a point several rods above the em-
bankment, to provide for the passage of flood water and the security 
of the road. 
Besides these, several smaller improvements were made, until, on 
the 1st of November, I found that the appropriation had been ex-
pended as nearly as I deemed it prudent, and I therefore moved the 
working party to the road from Fort Riley to Bridger's Pass. 
On referring to Captain Beckwith's report, a copy of which you fur-
nished me for my guidance, I commenced operations on the hill near 
Fort Riley. 
Upon an examination of the locality, however) I found that instead 
of blasting and removing the limestone rock as recommended therein, 
it would be better to make a slight change in the location of the road. 
In consequence of this change, by making an embanked roadway 
through an abandoned stone quarry, and a moderate earth excavation, 
a better grade could be given to the road than in any other manner, 
besides avoiding the objection of a slippery stone track on a hill that 
must always necessarily be steep. In the manner indicated the grade 
of the hill was reduced to a maximum ratio of one vertical to twelve 
horizontal. 
At a point about one and one half miles from Fort Riley, the road 
runs for upwards of a mile over a ledge of limestone rock, exceedingly 
rough and very detrimental to wagons. I had this place put in the 
best order that the means at my disposal would justify. 
While the preceding work was progressing, I inspected the road for 
the distance of fifteen miles from the fort, and found that the crossing 
of Smith's creek presented the greatest obstacle to the passage of 
teams. I accordingly directed that it should be bridged. The bridge 
is of twenty-two feet span, built in a very substantial manner and is 
a valuable impro-vement. 
From Smith's creek the party proceeded to a slough near Madison 
creek. On account of the difficulty of obtaining timber at this point, 
I deemed it advisable to build a stone culvert laid in dry wall and the 
necessary embankment. Although costly it is permanent. 
As recommended in Captain Beckwith's report, and approved by 
you, my attention was next called to the safety of the bridges built on 
this road under his direction in 1858. The abutments and superstruc-
ture of Madison creek bridge, an important work, were raised two feet, 
sufficient to place it above extreme floods. 
SECRETARY OF WAR. 519 
Several other small improvements were made, such as cutting and 
removing trees from the line of the road, &c., which are unnecessary 
to enumerate. During the progress of the work mentioned above, I 
had a detached party of laborers at work ditching and throwing up 
the road at points where it would be most beneficial, until, on the 23d 
of November, the appropriation being nearly expended, I broke up 
camp and returned to Fort Riley, where I discharged most of the 
party. 
A few days prior to this time, I had, at all public places within 
reach, advertised the sale of the public property, as authorized by you, 
to take place at auction on the 25th of November, at Fort Riley, which 
auction accordingly took place as advertised. 
After delaying at Fort Riley a few days for the purpose of arranging 
and settling my accounts and papers I proceeded to Alton to report to 
you, in accordance with your order of August 25. 
The following synopsis will show the disposition of the funds trans-
ferred to me by Captain Howard Stansbury, topographical engineers: 
Received at Omaha City September 2, 1859, $2,250, as follows: 
Fort Riley and Arkansas river road.............................. $939 00 
Fort Riley and Bridger's Pass road.............................. 1,311 00 
Received, further, at Alton, Illinois, on the 24th Decem-
ber, 1859, from Captain Stansbury, the sum of $76 31-
being the balance in his hands on the final rendering of 
his accounts. There were balances, respectfully, as fol-
lows: 
Fort Riley and Arkansas river road ................. . 
Fort Riley and Bridger's Pass road ................ .. 






Making the whole amount received by me .. .. .. .. 2,326 31 
The whole amount received for each road will therefore be as 
follows: 
Fort Riley and Arkansas river road ............................. . 
Fort Riley and Bridger's Pass road ............................ .. 




Total....................... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 2,326 31 
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'J.1he disposition of the funds has been as follows: 
Liabilities incurred and paid on-
Fort Riley and Arkansas river road .......................... . 
Fort Riley and Bridger's Pass road .......................... . 
Omaha and Fort Kearney road ............................... . 
Turned over to Lieutenant Francis T. Bryan, January 
18, 1860-
Fort Riley and Arkansas river road .......................... . 
Fort Riley and Bridger's Pass road .......................... . 







Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,326 31 
Balance on hand...... . .................................... 0 00 
A. E. LATIMER, 
Fi'i'st Lieutenant Second Infantry. 
Supplement to Colonel Long's Annual RepO'l·t of Octobe1· 15, 1860. 
UNITED STATEs 'roPoGRAPHICAL OFFICE, 
Alton, Illinois, October 26, 1860. 
SIR: Since the date of my late annual report, forwarded in triplicates 
on the 15th instant, the eighth monthly report of the supervisor con-
taining additional information of the progress of the work at the South-
west Pass has been received at this office. The intelligence thus re-
ceived is deemed of sufficient importance to justify the subjoined 
supplement to the report first above mentioned, which is as follows: 
The eighth contract month was prolonged through a period of about 
two calendar months by unusual stresses and severities of the weather; 
yet by occasional efforts at dredging, whenever the weather would 
permit, the channel has not only been kept open, but materially im-
proved in the mean time. 
To show more conclusively that the result has been as just stated, 
I here take occasion to repeat the "Table of Channel Soundings," 
already exhibited in the annual report, and to add thereto a schedule 
of similar soundings, taken on the 11th day of October instant, as 
derived from the late report of the supervisor. With the expectation 
that this report would have been received in season to introduce the 
schedule among the soundings recorded in the annual report an extra 
or blank column was left in the table for its reception. 
The enlarged table now presented will exhibit, in a summary view, 
the channel soundings of the Southwest Pass, as observed on the 19th 
March, 2d April, 30th April, 21st May, 12th June, 12th July, 13th 
August, and 11th October, 1860. 
The table is as follows : 
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CHANNEL OPENED. CHANNEL KEPT OPEN. 
I c..; ~ ~ 
•-< 0 ~ C'i 
...-i ...-i 
C'i C'i .... ~ 
..G · ~ ~ ...-i 
...-i rll a.> 
<:,) 
. ..... >. Q.) ~ :::s ...0 ~ ~ .... b-.0 s 0... 0... ro s:: ::s ~ ~ ::s ::s <:,) ..,q ..,q I-, ....., ..,q 0 
------------------------
19 ~ 19 ~ 19 19 ~ 19 ~ 18~ 18~ 19 
14 ~ 18~ 18 18 18 18 18~ 18~ 
17 ~ 17 ~ 17 ~ 18 ~ 17 ~ 17 ;1; 18~ 18 
19~ 16 ~ 17i 18 17~ 17 ~ 18~ 18 
18~ 16~ 17 ~ 18 ~ 18 17 ~ 18~ 18} 
17 ~ 16 ~ 17 ~ 18 ~ 18 ~ 18 18 18 ~ 
15;J; HH 18 19 18 17k 18k 18} 
15~ 16~ 17~ 19 18 18~ 18~ 18 
15 ~ 16 ~ 18! 19 ~ 19 19 18;J; 18~ 
15k 16 18~ 19 ~ 18. 18 ~ 18 18 ~ 
15 ~ 16k 18~ 18~ 1n 18 18 ~ 18~ 
15 ~ 16! 17 ~ 18 17 ~ 18 17 ~ 18 
15;J; 16~ 17! 18~ 16~ 18;1; 17 ~ 18k 
15 15~ 17 ~ 18 ~ 1U 17 ~ 17 ~ 18 ~ 
15 ~ 16 19 19 17 ~ 17 17~ 18 
15k 16~ 18~ 19 18 17 17~ 18 
16i 16~ 18~ 19 18k 18 18~ 18~ 
16! 17 18! 19 ~ 18 18 17t 18~ 
16k 17 ~ 18 18k 18 17~ 17 ~ 18k 
17;1; 17 ~ 18~ 19 18k 18 18 18 ~ 
18k 18 19 19 19 19 19 19 
---------------
377l l--:183l --Totals................ 347 354 379 394~ 378~ 386~ 
- ,- -------- -Averages ............ 16.52 16.86 18.04 18.78 18.03 17.97 18.26 18.38 
In order to present a more particular and comprehensive account of 
the operations for keeping open the channel from the 13th of August 
to the 11th of October instant, I deem it advisable to append to my 
lat~ annual report, and to this supplement, the late report of the 
supervisor. (See Appendix, Doc. No.4, in continuation of said reports.) 
The document last cited embraces a period probably more memora-
ble, on account of its destructive storms and tempests, than any other 
of equal duration that ever occurred within the Gulf region. And 
notwithstanding the wide-spread devastations produced by them, the 
channel of the Southwest Pass has continued to grow deeper and more 
commodious during that entire period, as the result of the vigorous 
and efficient efforts employed, in the meantime, for its improvement. 
In view of the decidedly beneficial results produced by the new 
method of improving the channel of the Southwest Pass, I do not 
hesitate to urge the timely appropriation of $60,000 for continuing 
the work of improvement in the South west Pass; and of an equal sum, 
viz: $60,000, for continuing similar works of improvement jn .Pass 
a l' Outre, for one year. 
Respectfully submitted. 
S. H. LONG, 
Lieutenant Colonel Topographical Engineers. 
Colonel J. J. ABERT, 
Colonel Corps Topographical Engineers. 
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APPENDix-DocuMENT No.4. 
Beport of operations at Southwest pas8, JJ!Iississippi river, fo1' the eighth 
working month, ending on the 11th day of October, 1860. 
1860. 
Sept. 5. The repairs to the main engine of the contractor's 
dredge-boat Panther having been completed, on 
the 4th instant, and the scraper beam having had 
its scrapers removed, and harrow teeth substi-
tuted therefor, agreeably to your suggestion, the 
eighth contract month was commenced this morn-
ing, at 5! o'clock; wind fresh from the north; 
strong cross current on the bar, setting to the 
westward ; after trying the drag, found some 
changes in guys, drag-chains, &c., necessary ; 
made them and resumed work; many hard ridges 
on the bottom, which the drag raked down and 
scattered; did not succeed in bringing up any 
obstruction, but on frequently raising the harrow 
to surface of water, found the scraper-beam heav-
ily loaded with stiff blue clay, and the teeth well 
packed with the same; in the present condition 
of the bar, the harrow answers almost as good a 
purpose as the scraper; the scraper-beam being 
armed with 12 teeth made of 2!" square iron, 
projecting 18 and 20 inches below the bottom of 
the beam, and bent, on their lower extremities, 
from 2! to 3 inches ; made 34 drags, sounded 
channel, and quit work at 6! p. m. Time ......... 
Full contract force employed. 
6. Started at 5! a.m.; wind fresh from E.NE.; strong 
cross current; after making 31 drags, wind in-
creasing, obliged to quit work; went to Pilot's 
bayou to get spars for buoys; got two on board, 
and went to wharf at 4 p. m. Time ................ . 
7. Wind blowing a gale all last night from E.NE.; 
moderated about daylight; at 5! a. m. at work, 
preparing buoys; 7 a. m. went to bar, and spent 
all forenoon in properly Teplacing the east breaker 
buoy; strong current setting to westward; made 
11 drags, with difficulty, owing to cross current 
and increasing sea; quit at 3! p. m.; too rough 
for soundings. Time ................................... . 
8. Wind fresh from E.NE.; started at 6! a. m.; after 
making 7 drags, obliged to quit work at 10! a. m., 
on account of high sea and strong westerly cur-
rent; went above head of passes for fresh water, 
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Sunday. 
Brought forward ................. . 
Commenced at 6 a.m.; wind light from NE.; loaded 
transom of machine by winding ! inch chain 
around it, and knocked away check beam, at 
head of guide timbers, in order to get a greater 
depth of dragging; made 42 drags, but found no 
other obstruction than stiff blue clay, which fre-
quently brought the boat to a stand; sounded 
channel, an<l quit work at 6! p. m. Time ........ 
Commenced at 6 a. m.; wind fresh from N.NW.; 
made 38 drags, and quit at 4 p. m., on account 
of increasing wind and sea. Time .................. . 
High wind from E.NE.; too rough for work; Pan-
ther all day at her wharf. Time ................... .. 
Commenced work at 6, a. m. ; strong wind from 
E.NE., with strong westerly current; rough in 
the afternoon; n1ade thirty drags and quit at 4!, 
p.m. Tin1e .............................................. . 
Commenced at 6, a.m.; strong wind from N.NE., 
with much rain in the afternoon; made thirty-
three drags, and quit work at 4!, p. m. Time .. . 
Blowing a gale all day. Time .......................... . 
Sunday. 
Stiff breeze from N.NE. in the mo,rning; hauled to 
N.NW. about noon; 1!, p.m., commenced work; 
made seventeen drags, sounded channel, and quit 
at 6-~, p. m. rriine ...................................... . 
Commenced at 6, a. m . ; fresh breeze from E.NE.; 
no swell; westerly current not as strong as usual; 
made thirty-eight drags, sounded channel, and 
quit work at 5!, p. m. Time ........................ . 
Commenced at 6, a. m.; wind fresh from N.NE.; 
no swell; westerly current moderate; made forty-
nine drags, sounded channel, and quit work at 
6!, p. 111. Time ......................................... . 
Cleaned boilers and cor.nmenced work at 7!, a. m.; 
strong breeze from N. and W.; not much swell; 
made forty-one drags, and quit work at nf, p. m. 
Ti1ne ........................................................ . 
Blowing hard from N. and E.; no work. Time ... . 
Commenced at 5!, a. m., removing old machine 
from boat preparatory to attaching a new and im-
proved one, constructed and delivered on wharf 
at contractor's expense; succeeded in getting it 
off and on shore at 12, m.; went to head of passes 
for fresh water, and returned at 4!, p. m.; got 
everything in readiness for receiving new ma-
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Hours. 
Brought forward........................ 126 
23. Sunday; washerwoman discharged sick. 
24. At 5!, a. m., commenced launching new machine 
over the upper end of the wharf, and brought the 
Panther, head on, down stream; rove fall and 
got machine on the bowsprit at 1~, p. m.; went 
alongside the wharf ; hooked the drag-chains 
and attached guys; replaced forward chocks, and 
got all ready for work; quit at 6, p. m. Time 
allowed...................................................... 10 
25. Coaled and commenced work at 6~, a. m.; wind 
fresh from NE.; not much swell; made thirty-
three drags; new machine performing very satis-
factorily, but owing to greater length of transom, 
requiring more steam to drag it than the old one; 










Commenced at 6, a.m.; wind fresh from NE.; made 
thirty-three drags, sounded channel, and quit 
work at6~,p.m. Time ............................... 12~ 
Cleaned boilers and started at 6~, a. m.; wind fresh 
from NE.; made thirty-seven drags, and quit work 
at 6!, p. m. Time....................................... 12 
Commenced work at 6, a. m.; wind fresh from NE.; 
made thirty-four drags; sounded channel, and quit 
at 5!, p. m. Tin1e....................................... 11! 
Commenced at 6, a. m.; wind fi·esh from NE. by E.; 
made thirty-three drags, and quit at 5!, p. m., 
owing to high wind. Time............................ 11! 
Sunday; discharged steward; no washerwoman on 
board the past week; washing done on shore at 
contractor's expense. Time............................ 0 
Panther went to Pass a 1' Outre to dig out the t.ow-
boat St. Charles, ashore on south side of pass. 
Time.......................................................... 0 
Heavy gale of wind from E.NE. to E.SE., doing 
much damage in the river, though but little in 
the passes. Time......................................... 0 
Panther returned from Pass a 1' Outre, and went to 
bar at 7, a. m.; wind fresh from SE.; after trial 
found too much swell to work with safety; over-
hauled scraper, screwed up transom and all other 
bolts, reeved new fall, black-leaded guide timbers, 
&c.; quit work at 12, m. Time...................... 5 
6. Commenced work at 5~, a: m.; wind fresh from the 
southward; made forty-seven drags; sounded 
channel, and quit at 5!, p. m. Time............... 12 
Carried forward.......................... 212 
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1860. Hours. 
Brought forward........................ 212 
Oct. 7. Sunday; two firemen discharged, and two arrived 
from the city; no steward or washerwoman on 
boat the past week; the former's place temporarily 
supplied; washing continues to be done on shore. 
Time.......................................................... 0 
8. Commenced at 5!, a.m.; wind light from W.SW.; 
quit at 4!, p. m.; heavy squall from westward; 
made forty drags. Time............................... 11! 
9. Commenced at 5!, a.m.; fresh breeze from the north-
ward, which moderated in the afternoon; made 
forty-one drags; sounded channel, and quit work 
at 6, p. m.; new steward arrived from the city. 
Time.......................................................... 12! 
10. Commenced work at 5!, a.m.; calm, fine day; made 
forty-four drags, many of them 4.5 of a mile in 
length; sounded channel, and quit work at 5!, p. 
m. '1.1ime . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . 12 
11. Commenced work at 5! a. m.; wind light from the 
northward ; prepared and placed outer west 
breaker buoy, the old one having been carried off 
by contact with an outward bound ship; made 
forty drags; sounded channel, and quit at 5~, p. 
n1. Time................................................... 12 
Total............................................. 260 
Which completes the eighth contract month. 
No work was done upon the bar from the close of the seventh con-
tract month on the 13th August, until the 5th September, the Panther 
having been engaged in relieving a tow-boat in distress at the head of 
the Southwest Pass during a portion of that period; in making a change 
in the dragging apparatus, substituting harrow teeth for the scrapers; 
and, also, having been disabled for sometime by the breakage of a part 
of the main engine; all of which has been duly reported by me under 
date of the 21st, 22d, and 31st of August, and 3d September, to which 
I beg leave to refer you for detailed information in relation thereto. 
As will be observed by reference to the foregoing journal, an attempt 
was made during the month to grapple and remove the ''obstructions'' 
(supposed to consist of an old cast-iron harrow, anchors, chains, &c.) 
that have caused hitherto so much damage to our scraping apparatus. 
After preparing the machine for the purpose, by removing the scrapers 
from the transom and substituting harrow teeth therefor, 371 drags 
were made in the vicinity of the supposed locality of the ''obstructions,'' 
but without effecting the desired result. Although the boat was fre-
quently "brought up short" with all the power of the engine applied 
in backing, nothing harder than stiff blue clay was met with. Hav-
ing thus worked twelve days without finding the obstructions sought 
for, I reluctantly felt compelled to give up the search for the present; 
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and though the "harrowing" process unquestionably benefited the 
channel over the bar, I considered it expedient to resume work with 
the regular scraping machine. The new and somewhat improved one 
having been completed and delivered upon the wharf, ready to be 
attached to the steamer, the old one was removed on Saturday, the 
22d ultimo, and on J\1onday, the 24th, the new machine was success-
fully launched and properly secured in place. On the 25th, dragging 
was resumed, the new machine performing very satisfactorily. 
During the past month, unusually strong winds and heavy seas have 
prevailed, interrupting much the prosecution of the work, and fre-
quently rendering the dredging impossible. rrhe gale of the 15th 
ultimo, which caused so much damage at Pal:ls a 1' Outre, did us no 
injury other than interrupting the work for several days; that of the 
2d of October was c01nparati vely harmless at both passes, the boats, 
Panther included, having sought and found a safe harbor in the vicin-
ity of Fort Jackson. 
On the 1st instant, permission having been granted the contractor, 
the Panther was temporarily withdrawn from the work for the purpose 
of relieving a tow-boat in distress at Pass a 1' Outre, which had been 
blown ashore there on the 15th ultimo. On the 5th instant, the Pan-
ther returned and resumed operations upon the bar, having been absent 
four days, all of which was duly reported under date of October 6. 
The channel of this pass may be considered navigable for almost 
any class of vessels trading to New Orleans, a ship drawing twenty 
feet and loaded with 2, 700 tons freight, having been towed in over the 
bar by a single boat on the evening of the 4th instant. 
During the past month the whole contract force has been employed, 
with the exceptions noted. All continue to give satisfaction. It being 
found difficult, if not impossible, to obtain a good washerwoman wil-
ling to remain upon the boat, I have in consequence allowed the con-
tractor temporarily to employ a washerwoman living on shore. 
The comparative soundings herewith submitted extend over a greater 
length of channel than those previously reported, being one and one 
iifth miles, for the reason that, as our operations had been principally 
confined to the lower portion of the bar, on which there was then the 
least water, the upper portion had in the meantime thus become the 
shoaler. The table exhibits the improvement made during the month 
by our harrowing and scraping operations. 
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Soundings 'ltp channel from deep water of the Gulf of Mexico to good 
water on the upper part of the bar, a di8tance of one and one fifth 
miles. 
Average of first double series for September 5, I860, contrasted with that of second double 
series for October 11, I860. 
Sets sounclings ......... No ... l 1. I 2. I 3. 
Fil·st series , Sept. 5 ....... .. 25 h. 23 ~ s. 
i 
20 ~ s. 
Second series, Oct.ll ....... 29 h. 22 s. 2I s. 
Sets continued ......... No ... 7. 8 . 
I 
9. 
First series, Sept. 5 ......... I8 ~ s. In h. I8 s. 
Second series, Oct. 11 ...... 18~ s. I8~ s. IS~ s. 
Sets continued ......... No ... I3. I4. I5 . 
First series, Sept. 5 ......... 17 h. 17 h. 18 s. 
Second series, Oct. 11 ...... 18k h. 18~ h. 18 s. 
Sets continued ......... No ... 19. 20. 21. 
First series, Sept. 5 ......... 17 s. 18 s. 17 s. 
Second series, Oct. 11 ...... 18h. 18h. l9h. 
Sets continued ......... No ... 25. 26. 27. 
First series, Sept. 5 ......... 18 s. 17 s. 17 s. 
Second series, Oct. 11 ...... 19 s. 18~ s. 18 s. 
Sets continued ......... No ... 31. 32. 33. 
-
First series, Sept. 5 ......... 17 ~ s. 17 s. I7 ~ s. 
Second series, Oct. 11 ...... IS-s. 18 ~ s. I8~ s. 
Sets continued ......... No ... 37. 38. 39. 
First series, Sept. 5 ......... 16, h. 1 16i •. 1 16~ s. Second series, Oct. ll ...... I8 s. I8ji s. I8~ h. 
----1 
Sets continued ......... No ... ~.-1-:.- 45. 





Second series, Oct. 11 ...... I9 s. 18~ s. 18 s. 
I 4. 5. 6. 
I9b s. I9 s. I9 s. 
21-s. 20 s. I9 s. 
I IO. II. I2. 
I7 s. I8 s. I8 s. 
ISs. I8 s. I8 s. 
I6. I7. 18. 
I 
18 s. 17 h. I8 s. 
18k s. I7 ~ h. 8~ 1s. 
I 
22. 23. 24. 
17 s. 16~ h. 17 h. 
18 ~ h. 18 ~ h. 18~ s. 
28. 29. 30. 
16 s. 16 s. 17 s. 
18 s. I7Pt. I8k h. 
34. 35. 36 
17 s. Ins. I7 s. 
ISh. I8-s. 18 s. 
40. 41. 42. 
I6} s. I6~ h. I6~ s. 
I8~ h. I9 s. I8~ s. 
46. 41. 48. 
I 
I7 ~ h. 
I 
I8 h. I8~ h. 
I8~ s. I8 s. I9-s. 
CHARLES A. FULLER, 
Superintendent Southwest Pass. 
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APPENDIX D. 
KEOKUK, November 4, 1860. 
Srn: I herewith transmit my annual report of the operations upon 
the Des Moines rapids of the Mississippi river during the year 1860. 
The appropriations not being sufficient to finish the work, and the 
obstructions being distributed along the rapids at various points, and 
of different hinderance to the navigation, I have kept steadily in view 
the design of so distributing the expenditure as to do the most work 
upon the most difficult points, relieving the navigation to the .best 
advantage with the amount of money expended; and I believe it is 
now the opinion of all steamboat men that this object has been accom-
plished, and they ought to be the most competent to judge of the 
benefits to the navigation, as they pass the rapids every day, and it is 
their business to know every point of obstruction. 
The operations of the season were commenced in March last, and 
have been prosecuted continuously until very recently, when the ap-
propriation was about to be expended, and a final settlement was had 
with the contractor. 
All points where work has been done "islands" have been formed 
of a part of the stone removed, to serve as marks of the channel, and, 
to some extent, as clams. Looking at the maps of the rapids, the 
work stands thus: Letter G, patch removed at the head of "Spanish 
schute" six hundred feet in length, varying from ten to forty feet in 
width, leaving a clear channel one hundred feet wide; distance from 
the ''island'' to the edge of channel, ninety feet. Letter I, at ''Lime-
kiln" or "Stone Quarry" patch, removed about six hundred feet in 
length and thirty wide, leaving a channel seventy-five feet wide, and 
ninety feet from "island." Letter 0, at "Smooth Break," cut off 
one hundred and sixty feet at head of patch, avoiding a short and 
very dangerous turn, leaving a channel one hundred and sixty feet 
wide; channel sixty feet from "island." At "Hole in the Wall" 
patch, removed six hundred and fifty feet in length, ranging fron1 
twenty to sixty feet in width of cutting, leaving a channel one hun-
dred and sixty feet wide, with six feet water up to the "island." Boats 
can land at the "island" with safety. Letter W, and two small 
patches above "Dillon's Break," obviating the necessity of the 8hort 
turn heretofore made at this point, making two "islands" forty feet 
from edge of channel) and giving a channel one hundred feet wide. 
Thence, descending to "Stud Horse schute," a very difficult and dan-
gerous point, in consequence of the narrow channel and very swift 
water, I have cut off and removed from the foot of the "strong 
water" and "rolling break," called the "Sticky Point," one hun-
dred feet in length, giving an additional width of channel of fifteen 
feet. The channel throughout "Lamallee' s Chain" is on the west or 
Iowa side of the "island." 
Thence descending to the "English Chain." But two points in the 
chain have been worked-one above Brown's, worked the :first season 
of operations, and ]eft incomplete, and fl,t "Brown's patch," also un-
finished, but improved to a considerable extent. 
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Thence descending to "Omega patch" and "Sucker schute," in 
the "Lower chain," they have been so improved that no boat has 
stuck on either since the machine boats were removed. This was the 
worst point in the rapids; though not entirely finished, not being two 
hundred feet wide at all points of the patch, yet no obstruction exists 
to the navigation; there is four feet water at the lowest stage. The 
stone taken from the channel has been placed in four ''islands," 
about six hundred feet apart in every direction, leaving the channel 
between, forming a dam to a considerable extent. In some of my 
former reports I have directed attention to the increased and increas-
ing commerce over these rapids. My calculations in the amount of 
produce have been far surpassed this season. The whole region above 
has enjoyed the finest season, and gathered the largest har-vest ever 
yielded; and this produce, notwithstanding the obstructions in the 
rapids, seeks its natural market south. This must always be the case, 
as transportation will always be cheaper by water than railway. 
During the past season there have been removed seven thousand two. 
hundred and four cubic yards. 
Should the policy of the government continue the impro-vement of 
this work it is highly probable that a contract might be obtained at a 
lower price per yard, and, with an increase of the same machinery 
now employed, the whole might be completed and the navigation per-
fect in a few years. 
No appropriation having been made at the last session of Congress, 
there remains only a few hundred dollars applicable to this work. 
Believing that the importance of the work to the commerce of the 
West has been fully established and is fully appreciated_, I ask an ap-
propriation for next year: 
For the Des Moines rapids, $200,000. 
For the Rock Island rapids, $100,000. 
I am, sir, very respectfully, your obedient servant, 
JOHN G. FLOYD, 
United States Agent. 




ENGINEER's OFFICE~ ST. CLAIR AND 
ST. MARY's RrvER IMPROVEMENT, 
DetTm:t, October 1, 1860. 
Sm: In conformity with the regulations of the department I have 
the honor to submit the following annual report upon the works 
placed under my charge by the Bureau of Topographical Engineerso 
VoL. rr--34 
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I. ST. CLAIR FLATS, LIGHT-HOUSE, AND BEACON. 
Since my last annual report these structures have been completed 
in accordance with the original plans and specifications. They were 
lighted on the first of November last, and turned over to the light-
house inspector of the eleventh district. I have visited them this 
season, and find that they have withstood the force of storms and of 
ice without the slighest apparent injury. There has been no unequal 
settling of the foundations, and by careful examination I could not 
discover the slightest crack in the masonry. 
It is to be regretted that there is not a sufficient balance on hand to 
construct a suspension foot bridge between these two lights. It would 
enable the keeper to perform his duties more regularly in stormy 
weather. In my last rep-ort a range of lights was recommended at 
the upper turn near the mouth of St. Clair river. Since then navigators 
have established it at their private expense. 
The surface of the lakes this year is nearly a foot less than when 
the channel through St. Clair flats was excavated. Heavily loaded 
vessels have, however, navigated it to the present time, and I believe 
no one has yet been aground within the channel; but as the water 
will undoubtedly continue to subside, I apprehend that commerce next 
season will be obstructed at this point. 
II. l;;T. MARY'S RIVER IMPROVEMENT. 
In consequence of the failure of Congress to make an appropriation 
last session for the completion of this work, no further dredging has 
been done since the date of my last annual report I have, however, 
made a hasty examination of the excavated channel this season, and 
sold the public property belonging to it. My intention was to make 
an accurate survey of the cut, but during the whole period of my stay 
the lake was so rough that it could not be done. 
Thus far the channel has been of very great service to the commerce 
of Lake Superior) enabling vessels to be loaded to the depth afforded 
by the Sault Ste. Marie canal. '* 
The old channel, which has now passed into disuse, has a depth of • 
only eight and a half feet over the bar; hence, except for the new cut, 
it would be necessary to lighten vessels over the flats, or diminish their 
draught by two or three feet. 
The following tables prove that the commerce of Lake Superior, 
which passes through this channel, is increasing very rapidly. In 
proportion as the mineral resources of this region are developed the 
country will perceive the necessity for navigable outlets through the 
flats of St. Clair and St. Mary's river. 
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Statement of the commerce passing through Sault Ste. Marie ship canal 
to and from Lake Superior, as obtained from the monthly reports of 
S. P. Mead, E'sq., superintendent. 
1855. 1856. 1857. 1858. 185ll. 1860.* 
----------1-------------------
Number of passengers .............. 4,270 
Number of tons of copper...... • . . . 3, 196;!-
Number of tons of iron ore...... . . . . 1, 447 






5, 759;!- 6, 954 










Value of merchandise ................................................ .. $9, 887' 404 60 $14, 385,981 75 
*The quantities for 1860 are obtained by comparing five months' records with the corresponding months of 
1859, ancl adding for the remaining two months a proportional increase. 
MONTHLY COMPARISON. 
No. of passengers. Estimated value of merchandise. 
Months. 
1859. 1860. 1859. 1860. 
l\fay ........ : ........................... 2,515 2,137 $2,514,783 65 $3,590,270 01 
June .................................... 1,764 2,092 1,095,292 74 1,540,271 49 
July ................................... 2,115 2,957 1,107,644 03 1,683,833 79 
August ................................. 2,617 3,873 1,249,964 48 1,919,073 68 
Septen1ber ............................ 1,538 1,503 1,336,351 50 1,893,782 20 
October ................................ 1,095 •••••••••a••••• 1,119,180 80 
························ :Vovember ............................ 471 ............... 1,464,187 40 . ........................ 
Herewith, I inclose a sketch of the excavated channel, the upper 
part of which indicates very little change since last year, except what 
is due to the fall of the lake surface. In many places, the clay banks 
have cracked, and large masses have fallen into the channel. This 
has doubtless produced some shoal spots near the sides. The sketch 
indicates a great increase of depth near the lower part of the cut. 
This is probably correct, although the chart is too vague to give much 
confidence to the inferences that may be drawn from it. · 
The following table of monthly means of the water records at St. 
Mary's river, will indicate the character of the fluctuations of the 
lake's surface at that place. 
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Monthly means of height qf water at Lake George, St. Mary' B r·iver, 
JJ:fichigan. 
Months. 1857. 1858. 1859. 1860. 
January ........................................................................................................ : ..... .. 
February .............................................................................................................. . 
March .................................................................................................................. . 
April...................................................................................... 3.25 2.78 
~~~:::::::::::::::::: ::::::::::::::::::::::::::::::::: :::::::::::::::::: ~ :~~ ~ :i~ ~ :r~ 
July.................................................... 3.51 3.85 3.98 3.17 
August................................................ 3.65 3.83 3.!:!6 3.19 
September........................................... 3. 74 3. 72 3.79 2.95 
October............................................... 3.45 3.57 3.59 
November........................................... ................. 3.30 3.35 
Decetnber............................................ .................. 3.46 3.12 
Experience has shown the value and the probable permanence of 
this improvement even in its present narrow and unfinished state. I 
would, therefore, most respectfully and earnestly recommend that 
Congress be requested to appropriate the sum necessary for its com-
pletion. A detailed estimate, for this purpose, was submitted in my 
annual report for 1858, and repeated last year. The sum then required 
was $77,546. The dredges have since been removed, and the outfit 
disposed of. Hence it will be necessary to add ten per cent. to that 
estimate, making $85,300) which will complete this important channel 
in a highly satisfactory manner. In resubmitting the estimate, permit 
me to state that this improvement was authorized by a law of Congress, 
and a partial appropriation only has been made toward its accomplish-
ment. 
I am, sir, very respectfully, your obedient servant, 
A. W. WHIPPLE, 
Col. J. J. ABERT, 
Captain Topographical Eng1'neers. 
Chief Corps Top. Eng. Washington, D. 0. 
APPENDIX F. 
OFFICE UNITED STATES GoVERNMENT RoAns, 
St. Paul, Minnesota, November 5, 1850. 
CoLONEL: During the past year, owing to the exhaustion of the ap-
propriations, nothing has been done on the works under my charge, 
within the State of Minnesota. 
In my last annual report, it was stated that operations, in 1859., 
were confined to "the road from Point Douglass to the mouth of St. 
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Louis river,". and to the "road from Fort Ripley, via Crow YVing 
river, to the main road leading to the Red Hiver of the North.'' 
Upon these roads, what remained of the appropriations for each of 
them was expended, and estimates were submitted for their comple-
tion, and for that of the other road within the State, the appropriation 
for which had been previously exhausted. 
The roads in Minnesota, for which appropriations have been made 
by Congress, and which still remain unfinished, are: 
1. Road from Point Douglas to mouth of St. Louis River. 
2. Road from Fort Ripley to Red River of the North. 
3. Road from Mendota to mouth of Big Sioux River. 
To these was added, in my last annual report, an estimate for a 
. branch road from Otter Tail lake (on the route from Fort Ripley to 
Reel River of the North) to the new Fort Abercrombie. 
As no appropriations were made at the last session of Congress, for 
either of these works, it only remains for me to renew the estimates 
heretofore submitted for their completion. 
1. ROAD FROM POINT DOUGLASS TO MOUTH OF ST. LOUIS RIVER. 
As has been formerly reported, this road has been completed from 
the Mississippi river, at Point Douglass, as far as Kettle river ; and 
the estimate submitted for its completion, embraced that portion of the 
road which extends northwardly from that point, to its termina.tion at 
St. Louis river, on Lake Superior. The estimate is renewed, and will 
be found in detail, attached to this report. It amounts to $50,000. 
This roarl, when completed, will connect the head of navigation of 
the great lakes with the l\1ississippi valley, and its almost incalculable 
importa.nce to the commercial future of both these great regions recom-
mends it to the favorable consideration of Congress. 
2. ROAD FROM FORT RIPLEY, VIA CROW WING RIVER, TO TilE MAIN ROAD 
LEADING TO THE RED RIVER OF THE NORTH. 
As has been already reported, a portion of the first section of this 
road, from Fort Ripley to the Grand l\1arais, a distance of twenty-nine 
miles, was completed in 1859 ; since which time, owing to want of 
funds, the work has been entirely suspended. The estimate submitted 
last year for the completion of this road amounted to $32,800, and is 
hereby renewed. The estimate in detail is hereto attached. 
In my last annual report, a branch from this road was recom-
mended, which should diverge from the route to Red river, at Otter 
Tail lake, and extend to the new military post of Fort Abercrombie, 
on the Red River of the North. 
In order to give a clear view of the necessity of the branch t.hus 
recommended, I beg leave to repeat here the substance of what was 
at that time advanced. 
By reference to the map of the several roads within the State of 
Minnesota, now in the bureau, it will be seen that the route for the 
road from Fort Ripley to Red river extends westward to Otter Tail 
lake, seventy-two miles, when it diverges to a nearly northwestern 
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course; which latter it pursues for a distance of sixty-four miles, until 
it intersects the main Red River trail to Pembina. 
Since the location of the road a new military post (Fort Abercrombie) 
bas been established on the Red River of the North, and which is 
directly west of Otter Tail lake, (the point at which the route to Pem-
bina diverges to the northwest,) the latitude of Fort Abercrombie 
being N. 46° 23' 30", and that of Otter Tail lake being 46° 24' 1". 
(See Owens' Report, pages 170-176.) The necessity of opening some 
line of communication between this extreme frontier post and the 
valley of the Mississippi seems to demand either a change of route 
from this lake, where it diverges to the north, or the construction 
of an independent branch, or rather continuation of the Toad westward 
until it reaches Abercrombie. 
The distance in a direct line between the points is about fifty-six 
miles, allowing for the necessary winding of the road say sixty-five 
n1iles, so that the vicinity of Otter Tail lake, the point of divergence 
of tlie two routes, lies about midway between Fort Ripley and the 
western terminus of both the routes. The terms of the appropriating 
clause are such that no change in the route can be made in the direc-
tion of Fort Abercrombie without a change in the law, which distinctly 
provides that the construction shall be on the road from Fort Ripley, 
via Crow Wing Tiver, to the point where the said road inte1·sects the 
main road leading to the Red river of the North. The '' road'' 
thus explicitly specified is the old-established Eastern Pembina trail, 
which, from Otter Tail lake, runs northwest, until it intersects the 
"main trail." In order, therefore, that the route should take the 
direction of Fort Abercrombie from Otter Tail lake, authority would 
have to be given by law for the requisite change, or the proposed 
branch westward to Fort Abercrombie must be specially provided for, 
so as to open a direct communication between that post and Fort Rip-
ley. The great importance, indeed the absolute necessity, of this pro-
posed branch, or rather extension, as a pu'rely military road, cannot 
but be manifest. For reasons, which have been given at some length 
in my previous reports, it is by no means recommended that any change 
should be made in the route of the Reel River road as already estab-
lished by law; but it is represented that the extension from Otter Tail 
lake should be provided for by an appropriation for that purpose. 
The estimate heretofore submitted for the construction of the Red 
River road, from the twenty-ninth to the one hundred and thirty-
eighth mile, (forks of Red River road,) amounted to $32,800, and was 
divided into three sepaTate sections, as follows: 
First. From the twenty-ninth mile (the point at which the work 
was suspended) to the seventy-second mile, the point in the vicinity 
of Otter Tail Jake, at or near which the proposed branch to Fort Aber-
crombie would diverge from that leading to Pembina, forty-three miles 
in length, estimate $17,930. 
Second. Ifrom the seventy-second mile to the third crossing of the 
Otter Tail river, (ninety-fifth mile,) the point at which the actual 
survey terminated, twenty-three miles in length, estimate $5,888. 
Third. From the ninety-fifth mile to the one hundred and thirty-
eighth mile, (forks of the Red River road,) forty-three miles. This 
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division was not surveyed, but only reconnoitered, and the estimate is 
consequently somewhat more conjectural than that of any other portions 
of the road. It amounts to $5,124. Add for survey and location of 
this division, forty-three miles, at $20 per mile, $860, making the 
estimated cost $5,984. 
Summary of Red River Road. 
First division, forty-three miles .................................... $17, 930 00 
Second division, twenty-three miles............................... 5,888 00 
Third division, forty-three miles................................... 5,984 00 
Add for engineering, office, and contingent expenses, ten 
per cent................................................................ 2,980 00 
32,782 00 
Or, say $32:800. 
In tbe above no estimate is submitted for bridges across the Missis-
sippi, nor across Crow Wing river, as ferries have been established at 
both places. Should they be required hereafter) the estimate of my 
predecessor, Captain Thorn, by whom the survey was made, is as 
follows: 
For bridge across the Mississippi, 270 feet long, at $30 per 
foot ..................................................................... $8,100 00 
For bridge across Crow Wing river, 300 feet long, at 
$33 331 per foot.................................................... 10,000 00 
For bridge trestle work across the low ground at the latter 




PROPOSED BRANCH OR EXTENSION FROM OTTER TAIL LAKE TO FORT 
ABERCROMBIE. 
As before stated, the length of the proposed extension will be from 
sixty to sixty-five miles, and an estimate of the cost of its construction 
has been heretofore submitted. 
From all the information that I have been able to procure as to the 
character of the country through which this road would pass, it is as-
sumed that the first forty miles will not differ materially from that 
through which which the first division has been partly constructed. 
The ascertained cost per mile of that division, therefore, has been 
taken as the estimated cost of this portion of the proposed extension. 
The ascertained cost of the first twenty-nine miles of the east-
ern division, with the outside cutting, is $247 per mile; 
this for forty miles would be........................................ $9,880 
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The remaining twenty-five miles resembles in character the 
second and third divisions, and the cost would be about the 
same, viz: $166 per mile; then twenty-five miles at $166 
per mile would be .................................................... . 
Add for bridges over Pelican and Otter 'rail rivers, say seventy 
feet each, at $30 dollars peT foot ................................. . 
Surveying and marking the route, say sixty miles, at $20 .. . 
Making the whole cost of the proposed branch ................. . 
Add for engineering, &c., at ten per cent ........................ . 







crombie, yet to be provided for .................................... $41,096 
Or say 41,100. 
ROAD FROM MENDOTA TO THE MOUTH OF BIG SIOUX RIVER. 
The appropriation made for this road had been expended before I 
took charge of the public works in the State. As it is still unfinished, 
it is deemed proper to include it in the estimates) repeating in sub-
stance what has been already said concerning it in my previous reports. 
This road extends from Mendota on the Mississippi river, opposite 
Fort Snelling, southwestwardly through Minnesota and Iowa, to the 
mouth of the Big Sioux river, a distance, by the original survey of 
Captain Reno) in 1853, of 279 miles. The route was resur.veyed in 
1857, under the orders of my predecessor, Captain Thorn, topographi-
cal engineers, as far as the one hundred and seventy-eighth mile, (meas-
ured from the mouth of Big Sioux,) a distance of 101 miles, and con-
structed, owing to the small amount appropriated, in a manner "only 
to make that portion of the road barely practicable by the construc-
tion of such bridges, culverts, corduroying, &c.) as were most neces-
sary." Captain Thorn, however, did not recommend the expenditure 
of any more labor on this portion of the road, with the exception of 
some corduroying near Mankato. 
A better knowledge of the country, as it has bE;come opened up by 
settlement, leaves little doubt that a better and shorter route can be 
obtained between the point where the construction was suspended and 
the mouth of the Big Sioux, than that followed by the original explo-
ration. I have therefore added a small item for the continuation of the 
survey) previous to the determination of the precise location of the 
road. 
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The following estimate submitted by Captain Thorn, in his last an-
nual report, is hereby renewed. · 
For grubbing, smoothing, and cleaning off road bed, cordu-
roying, and culvert .............................................. .. 
For 55,000 cubic yards of earthwork (including ditching, 
excavation, and embankment, and the necessary and the 
necessary amount of haul) at a probable cost of twenty 
cents per cubic yard .............................................. . 
For 59 bridges, having spans of from 12 to 134 feet in 
lengtl1 .............................................................. .. . . 
For survey and locat.ion of 178 miles of road, at $20 ...... . 
Add ten per cent. for engineering, contingent and office 
expenses ............................................................ . 
Or say $39,700. 
RECAPITULATION. 
Road from Point Douglass to mouth of St. Louis river ... .. 
Road from Fort Ripley to Red River of theN orth ...... · .... . 
Branch road from Otter Tail Lake to Fort Abercrombie ... . 












Very respectfully sir, your obedient servant, 
HOWARD STANSBURY, 
Captain Topographical Engineer·s. 
Colonel J. J. ABERT, 
Chief Top'l Engs., Bureau Top'l Engs., Washington. 
Detailed estimate of amount reqztired to complete the road from Point 
Douglass to the mmtth of the St. Lo·uis River. 
1. Between Taylor's Falls and Grindstone river: 
For grading various steep ravines and sand hills on the 
line of road, particulaTly a pine ridge, thirty-five feet 
high on one hundred and fourth mile........................ $700 00 
Rebuilding Snake river bridge, at $40, as per Captain 
Thorn's estimate.................................................... 7 )440 00 
2. Grindstone river to one hundred and forty-first mile, 
thirty-four miles: 
Grubbing, &c., roadway, eighteen feet wide, 
(from one hundred and first to one hundred 
and forty-first mile) 42.31 acres, at $55 ...... $2,237 05 
$8,140 00 
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Felling and removing trees, twenty-four feet on 
each side of roadway, (from one hundred and 
eighth to one hundred and forty-first mile) 
185 acres at $35 .................................... $6,475 00 
Earthwork, excavation, mnbankment, ditch-
ing) and corduroy, covering 10,713 cubic 
yards, at twenty-five cents........................ 2,678 25 
Corduroying (between one hundred and twenty-
first and one hundred and forty-first mile) 
two hundred rods, lineal, at $3 60.............. 720 00 
Fifty-one culverts, of spans from fourteen to 
fifteen feet, and at from $25 to $56............. 1,547 00 
Six small bridges (between one hundred and 
tenth mile and one hundred and twenty-first 
mile) fifteen to twenty feet span, at $150each 900 00 
Bridge over Deer creek, (one hundred and ninth 
mile,) twenty-five feet span .. .. .. .. . .. . .. .. . .... . 250 00 
Three large (truss) bridges, seventy feet span, 
at Grindstone, Willow, and Portage or Moose 
rivers, at $1,500 each.............................. 4,500 00 
----$19,397 30 
3. One hundred and forty-first mile to Twin lakes, sixteen 
miles: 
Felling and removing trees, twenty-four feet, on each side 
of roadway, ninety-five acres, at $40 ............ $3,800 00 
Earthwork, (excavation, &c.,) 10,241 cubic 
yards, at twenty-five cents........................ 2,560 25 
Corduroying 138.6 rods, lineal, at $2 70 per rod 374 22 
Nineteen culverts of spans, from four to ten 
feet, at $17 and $32 each.......................... 370 00 
Bridge over Black Hoof river, (truss,) seventy 
feet span .......... :.................................... 1,500 00 
--- 8,604 47 
4. Twin lakes to Superior, twenty-on~ miles: 
Earthwork, (chiefly ditching and corduroy 
31,854 cubic yards, at twenty-five cents ...... 
Corduroying 338 rods, lineal, at $2 70 per rod 
Timber for repairs of burned bridges, 5,575 feet, 





Add ten per cent. for engineering, office, and contingent 
9)322 10 
45,463 87 
expenses.............................................................. 4,546 38 
50,010 25 
Say $50,000. 
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Estimate qf amount req·uired to complete the road from Fort Ripley, via 
Crow Wing riveT to the main road leading to the Red RiveT of the 
North. 
1. From twenty-ninth mile to seventy-second mile) 'forty-three miles: 
Grubbing, &c., roadway eighteen feet wide, forty-seven 
acres, at $50 ........................................................ . 
Felling and removing trees twenty-four feet each side the 
road, seventy-two miles, 260 acres, at $20 ............... .. 
Earthwork, (excavation, &c.,) 10,260 cubic yards, at 
twenty-five cents ..................................................... . 
Corduroying 513 rods, lineal, at $3 ............................. . 
Fourteen culverts, at $30 each ................................... .. 
Six small bridges, twentyfeet span, at $190 each $1,140 00 
Two small bridges, twenty-five feet span, at 
$224 each ............................................. . 
Two small bridges, thirty feet span, at $269 each 
Bridge over Wing river) forty feet span ........ .. 
Bridge over Leaf river, sixty feet span ........... . 






2. From seventy-second mile to ninety-fifth mile, twenty-
three miles : 
Grubbing, &c., roadway, eighteen feet wide, twelve acres, 
at $50................................................... $600 00 
Felling and removing trees twenty-four feet on 
each side the road, thirty acres, at $20 ........ 
Earthwork, (ditching, &c.,) 1,200 cubic yards, 
at twenty-five cents ............................... .. 
Corduroying sixty-six rods, lineal, at $3 per rod 
One small bridge twenty feet span ............... .. 





100 feet span.......................................... 2,000 00 
Bridge over second crossing of Otter Tail river, 
100 feet span ................. ~........................ 2,000 00 
3. From ninety-fifth mile to one hundred and thirty-eighth 
mile, forty-three miles: 
Grubbing, &c., roadway eighteen feet wide, 
twenty-three acres, at $50 ........................ $1,150 00 
Felling and removing trees, twenty-four feet 
each side roadway, sixty acres at $20.......... 1,200 00 
Earthwork, (excavation, &c.,) 2,400 cubic 
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Corduroying one hundred and fifteen rods 
lineal, at $3 ......................................... . 
Three culverts, at $30 each ........................ .. 
Three small bridges of twenty feet span, at 
$190 eacl1 ............................................ . 
One small bridge of thirty feet span ............. . 
Bridge over third crossing of Otter Tail river, 
sixty feet span ...................................... . 
Survey and location of this division, forty-three 







Add ten per cent. for engineering office and contingent 
5,984 00 
29,802 00 
expenses.............................................................. 2,980 20 
Or, say $32,800. 
$32,782 20 
HOWARD STANSBURY, 
Captain Topographical Engineers. 
APPENDIX G. 
Annual report of Captain J. N. Macomb, 1bpogr·aphical Engineers,jm· 
the year ending June 30, 1860. 
CoLONEL: At the time of making my last annual report, I was about 
to set out in charge of an exploration of the region north west of Santa 
Fe and extending over to the junction of the Grand and Green rivers 
of the Great Colorado of the West. At the commencement of the 
march in July, and after returning to Santa Fe in October, and whilst 
carrying on the duties incidental to this expedition, I had an oppor-
tunity of inspecting all of the work which I had done upon the mili-
tary roads in New ~!Iexico, and I gladly availed myself of it, as it was 
very desirable to know if the new work had withstood the effect of the 
rains which had fallen since its completion. 
I found, as I had expected, that the work in gener-al had been im-
proved by the rains, especially those parts of the new Toadway which 
had been made in the dry est weather, as in such cases the first effect 
of travel is to make a deep dust by grinding the dry soil which may 
have been thrown up to form the roadway; but this, when once sat-
urated by the rain, becomes cemented together, and in the course of 
the months of dry weather common in that climate, it hardens, and 
affords a smooth road surface capable of resisting, in a great degree, 
the future Tains to which it may be exposed; and it is for this reason 
that the common earthen road is remarkably well adapted to the 
greater part of New Mexico, affording better traveling during the long 
continued periods of drought characteristic of the climate of that region, 
than is usually found upon our more expensive turnpike roads. Thus, 
whilst the dry climate limits the agriculturist to those narrow valleys 
where irrigation is obtainable, it facilitates the communication, when 
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once made good) by leaving the roads unchanged for months together; 
and it is fortunate that it happens thus in regard to the roads in the 
region in question, for there is little else than earth to make them of. 
But the case is very different iq the mountain passes, and in those places 
where sudden changes of level occur; for whilst a more expensive con-
struction is required to resist the action of the torrents in such places, 
rock is generally found in abundance, and sometimes timber also. 
On the road from Alberquerque to Secalote, I found that the small 
mountain stream which flows through Calion Carnnel, had, when swol-
len by the summer's rains, encroached upon the bank at a point a short 
distance within the mouth of the canon, so as to endanger the exist-
ence of the roadway. I fortunately had a small amount of the appro-
})l'iation for the road remaining, and with it I was enabled to employ 
the requisite labor for averting the threatened difficulty by increasing 
the width so as to lodge the road upon more secure ground, and also 
by protecting the bank with stonework. There were 351 days' work 
of foreman and laborers applied upon this road during the second 
quarter of the present year. 
It is to be regretted that no further appropriations have been 
granted for these works which I bad the satisfaction of beginning and 
prosecuting as far as the means available would allow, for I feel assured 
that all of the improvements heretofore recommended by me in New 
Mexico, are well calculated to facilitate both military operations and 
commercial transactions in that interesting and remote Territory. 
In the month of June last, I was detailed for duty upon the light-
house establishment, and placed in charge of the fifth district) which 
is the field of my present operations. 
I remain, very respectfully, your most obedient servant, 
J. N. J\1ACOMB, 
Col. J. J. ABERT, 
Captain Topographical Engineers. 
Oom'g Corps Top'l }}ng's, U.S. A., Washington, D. C. 
APPENDIX H. 
SAN FRANCisco, September 10, 1860. 
SIR: In accordance with paragraph 1224 of the Army Regulations, 
I have the honor to submit the following report of my official opera-
tions during the last fiscal year, with estimate for the next year. 
During the last year my duties have been as follows: 
I was in charge of military roads in southern Oregon. I was charged 
with meteorological observations and investigations, under the appro-
priations for surveys with armies in the field, geographical explorations, 
&c. I was on general duty as topographical engineer in the military 
department of California with no appropriation. 
MILITARY ROADS. 
On the 1st of July, 185 9, the amount on hand on these roads was 
very small, ancl in t.hat month the operations on them were concluded. 
The accounts have been closed and sent on to the bureau, and are now 
in the hands of the Third Auditor awaiting settlement. 
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Summary statement. 
SCOTTSBURG AND MYRTLE CREEK MILITARY ROAD. 
On hand, July 1, 1859 .................................................. $798 30 
Disbursed during the year............................................. 542 46 
On hand July 1, 1860....... ... .. .. .. .. .. .. .. . . . .. . .. . .. .. .. .. 255 84 
CAMP STEWART AND MYRTLE CREEK MILITARY ROAD. 
On hand, July 1, 1859 ................................................. $355 57 
Disbursed during the year............................................. 280 50 
On hand, July 1, 1860 ........................................ . 75 07 
GEOGRAPHICAL EXPLORATIONS, ETC. 
In my last report I explained the nature of the meteorological in-
vestigations which I had commenced and was prosecuting, with the 
nature of the results I expected to obtain, and my results have been 
highly satisfactory. The observations have been made with so much 
economy that with the small amount remaining on hand at the begin-
ning of that year I have collected a larger number of sets of hourly 
observations than have ever been made in the United States by a single 
observer, and probably they are more varied and more valuable to science, 
and particularly to those whose duties are to make reconnaissances, than 
all other similar observations taken in this country; but in consequence 
of my inability to establish elevated stations, where special observers 
were necessary, on account of the expense, the results are only partial 
in value. The laws of the movements of the atmosphere where the 
stations were near the sea-level have been fully studied and discussed; 
but it was found absolutely necessary, in order to complete the investiga-
tions, and, above all, to secure to the barometer its proper rank as a 
safe and reliable surveying instrument, to establish a series of stations 
at high altitudes. 
Upon making urgent representations to the bureau, showing the 
importance of the matter, I received $1,000 to establish these stations, 
with the expectation of receiving a favorable response to my requisi-
tion for prosecuting the work. Up to thit' time, however, no other 
money has been furnished me, and the appropriation has been ex-
hausted, the stations have been broken up, and it has been impossible 
to give a test to the work done and the formulre used. 
Summary statement. 
On hand; July 1, 1859.... .... .. . . ..... .. .... .. .. ..... .... .. ... .. ... $2,178 28 
Received from the ~rreasury through Captain Thorn......... 1,000 00 
Total amount received .............................................. . 
Expended during the year ......................................... . 
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Estimate for the completion of the wade commenced under the appropria-
tion for geographical explorations, &c. 
For making a level and barometric survey between the summit and 
base of the Sierra Nevada........................................... $2,500 
For the reduction of those of the numerous meteorological 
observations which have accumulated during the last year 
and not yet been reduced............................................ 2,500 
Total .............................................................. . 5,000 
Respectfully submitted, 
R. S. WILLIAMSON, 
Lieut. United States Top'l Enginee1·s. 
Col. J. J. ABERT, 
Chief of Bureau Top'l Engineers, Washington, D. 0. 
APPENDIX I. 
OFFICE oF UNITED STATES MILITARY RoAns, 
Fort Vancouver, W. T., September 19, 1860. 
CoLONEL: I have the honor to present the following report of opera-
tions on the military roads under my charge during the past year: 
1. Military road from Astoria to Salem, Oregon. 
This road extends from Astoria, near the mouth of Columbia river, 
in a southeasterly direction, to Salem, on Willamette river, a distance 
of about 125 miles. Commencing at Astoria, it passes through the 
Great Forest, about seventy miles to Harper's Settlement, on ~Pualatin 
river, crossing Green mountain and Saddle mountain north of Nehalem 
river, and several other very high ridges of the Coast range between 
Nehalem river and the Tualatin. 
From Tualatin river to Salem, a distance of about fifty-five miles, it 
lJasses·through an open prairie country. Last year, this road was 
opened about thirty-three miles out from Astoria. This year) it has 
already been opened and constructed to the saw-mill on Tualatin river, 
an additional distance of thirty-three miles, and before the close of the 
season will be constructed four miles further, to Harper's Settlement. 
From thence to Salem the road is already opened and much traveled. 
During the present season the work has been executed under the 
immediate superintendence of Mr. Ira P. Thrasher, in a highly cred-
itable and energetic manner. The original trail has been very much 
improved in location in its worst and hitherto almost impracticable 
localities, in all about six miles; and in addition to a great amount of 
clearing, grubbing, and earthwork, over 600 feet of bridging has 
been made. Great difficulties have been encountered in making this 
road, it being through a very rough and mountainous country, densely 
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covered with trees of immense size, as well as with great quantities of 
fallen timber and thick undergrowth. It is, however, now opened, 
and made practicable for military purposes and for mail transportation. 
It is also available for stock driving and for "packing," pack animals 
being able to carry, .on an average, 250 pounds each, over the nmd be-
tween Astoria and Harper's Settlement, in two and a half days. For 
teams it cannot be used throughout to advantage, on account of several 
very steep and difficult hills along the route. 
The balance on hand at the close of operations last year was about 
$11,000. This amount has proved to be sufficient to complete the 
road this season, with an unexpended balance of about $1,000, which 
can be applied with great advantage to its further improvement next 
year. 
2. l\filitary road fi·om Vancouver to Steilacoom, Washington Terri-
tory. 
In my last annual report I recommended that the sum of $50,000 
be appropriated to complete this road, $10,000 of which to be applied 
to that portion lying west of the Cowlitz, ancl $40,000 for locating and 
constructing the remaining fifty miles, from the Cowlitz, up along Co-
lumbia river, to Fort Vancouver; as originally contemplated. 
On the 30th ultimo, I received advice that the sum of $10,000 had 
been placed to my credit, "to be expended exclusively on that portion 
of the road between Cowlitz river and Monticello," under an act of 
Congress, approved l\iay 25, 1860. An examination made since then 
shows that the road, for the first six miles out from Monticello, is al-
ready opened, and requires but little improvement; from the sixth to 
the tenth mile it has been partially located, but the season is now too 
far advanced to commence operations to advantage in its opening and 
construction; from the twelfth to the twenty-seventh mile it is already 
opened and partly constructed, but in onler to render it practicable for 
travel and for the transportation of troops, mails, &c., in conjunction 
with the trail now used, I have commenced operations for its imme-
diate improvement where most necessary. 
For completing the road from the Cowlitz to Fort Vancouver, I have 
the honor to renew my recommendatior;t made last year, that the addi-
tional sum of $40,000 be appropriated therefor. 
3. Military road from Steilacoom to Bellingham Bay, Washington 
Territory. 
Under a contract made by me last year with Mr. Philip Keach, of 
Steilacoom, a trail practicable for pack mules and stock driving has 
been opened from Seattle northward for a distance of seventy-five 
miles, leaving about thirty miles yet to be opened to Bellingham Bay. 
The small unexpended balance of the appropriation was exhausted 
under 1\Ir. Keach's contract. An additional sum of $50,000 will be 
requisite for opening a military road, as originally contemplated, 
throughout, from Steilacoom to Bellingham Bay, which amount I 
recommend to be appropriated, for the reasons and purposes stated in 
my last annual report. 
I have also to ask your attention to the recommendations and esti-
mates submitted in my last annual report, which I have the honor to 
ren~w, for the reasons therein stated, being for the following works, 
v:z1 
SECRETARY OF WAR. 545 
First. Military road from Fort Vancouver, Washington Territory, 
up along Columbia river, to Fort Dalles, Oregon, being 95 miles) at 
$800 per mile .............................................................. $76,000 
Second. Military road from Seattle, Washington Territory, 
via Snoquahnoo pass and Yakima river, to connect with the 
Walla-Walla and Fort Benton military road, being 250 
1niles, at $400 per mile .................................................. 100,000 
Third. Military road from Columbia river, commencing at 
or near its mouth, via the head of Puget' s Sound, to Fort 
Townsend, Washington Territory, being 175 miles) at $500 
per mile................................................................... .. 87,500 
Fourth. For improving the navigation of Columbia river, 
between the Cascades and Kettle falls............................... 60,000 
Brevet Second Lieutenant Joseph Dixon, corps of topographical 
engineers, was, at the date of my last. annual report, in the field, at-
tached to the command organized by General Harney, to explore a 
new route for a wagon road from Fort Dalles to Great Salt Lake val-
ley. He has since then completed his report and map of his explora-
tions, which I had the honor to forward to your burean on the 4th of 
April last, and which I have to request, may be appended to and form 
a part of this report. 
During the present season, Lieutenant Dixon has been attached to 
the command organized by General Harney, '' for the purpose of 
opening a wagon road from Harney lake, as placed on the map, to 
Eugene City, Oregon," in extension of the explorations of last year. 
These operations were interrupted, in consequence of aggressions by 
the Indians, and the command returned from the field on the 14th 
instant. Much additional knowledge of the country, however, has 
been acquired during the season, which will be transmitted to the 
bureau when prepared. 
I am, colonel, very respectfully, your obedient servant, 
GEO. THOM, 
Colonel J. J. ABERT, 
Captain Topog1·aphical Engineers. 
Colonel Corps Topographical Engineers. 
FoRT VANCOUVER, WASHINGTON TERRITORY, 
September 24, 1860. 
CoLONEL: In the absence of Captain Geo. Thorn, corps topographical 
engineers, I have the honor to present direct the following preliminary 
report of operations of explorations and surveys for a wagon road from 
Lake Harney to Eugene City, for the months of May, June, July, and 
August: 
First. The wagon road from Fort Dalles to I..~ake Harney, as indi-
cated in the maps that I forwarded to the bureau, through Captain 
Thorn, United States topographical engineers, in March, 1860. 
Under instructions from the general commanding the department of 
Oregon, we left Fort Dalles on the 24th of May, 1860, crossing the 
VoL. n--35 
546 REPORT OF THE 
Des Chutes river at the bridge near its junction with the Columbia, 
and thence to Lake Harney, over the road as indicated on the map 
that accompanied my report of March, 1860. 
The explorations have been extended to a much greater distance on 
each side of this route, locating with more accuracy the different 
streams and mountain ranges, as well as making several changes in 
the road itself, by which it is improved very much, and the total dis~ 
tance shortened between twenty and thirty miles. We reached Lake 
Harney on the 16th of June, 1860. 
Second. The wagon road from Lake Harney to Eugene City. Ex-
plorations were made for this route from a point near Lake Harney, 
in nearly a due west direction, but this was found to be impracticable, 
on account of the great scarcity of water; bnt by deviating from the 
direct course, and traveling in a nearly northwest direction, we found 
an excellent way for a wagon road, with plenty of wood, water, and 
grass. 
We had progressed on this route one hundred and five miles from 
Lake Harney, and in latitude about 43° 48', and longitude 120° 52', 
when we were interrupted by Indian difficulties; and by an order 
from the department commander we had to suspend further operations 
on the wagon road, and return to the vicinity of Lake HarnC}7 , and 
cooperate with Captain Smith in prosecuting a campaign against the 
Indians in that country. 
Third. Explorations made with 1\1ajor Steen's command against the 
Shoshonee Indians, in the months of July and Augw:;t. 
These explorations cover a great portion of the unexplored country 
embraced between the parallels of latitude 42° and 45°, and longi-
tude 119° and 117°. 
I am now engaged in constructing a map of the country explored 
this summer, which I will forward to you as soon as completed. 
I am, sir, very respectfully) your most obedient servant, 
JOSEPH DIXON, 
Brevet Second Liwut. Top'l Eng's. 
Colonel J. J. ABERT, 
Chief Corps Topographical Engineers, Washington, D. C. 
APPENDIX K. 
WASHINGTON, October 23, 1860. 
SrR: I have the honor to report that, during the past year, I have 
been engaged, with my assistants, Lieutenants H. S. Putnam and 
Charles R. Collins, of the corps, on my maps, report, and illustrations 
of p1_y explorations in Utah, during the season of 1859, and shall have 
them ready for submission by the commencement of the next session 
of Congress. 
I am, very respectfully, your obedient servant, 
Colonel J. J. ABERT, 
J·. H. SIMPSON, 
Captain Topog1·aphical Engineers. 
Chief Corps Topographical Engineers. 
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APPENDIX L . 
.Annual report (for the year 1860) of Brevet Lieutenant Colonel James 
D. Graham, MaJor Corps Topographical Engineers, on the Lake 
Harbor Improvements under his direction. 
OFFICE GENERAL SUPERINTENDENCE LAKE HARBOR wORKS, 
Chicago, Octobe,r 31, 1860. 
SrR: I have the honor to submit the following as my annual report, 
for the year 1860, upon the lake harbor works, under my direction, 
and upon the steam dredge-boats connected therewith. 
These works are for the improvement of the following named harbors 
on the north and northwestern lakes, viz: 
I. LAKE MICHIGAN. 
1. Chicago harbor, Illinois. 
2. The steam dredge-boat, built for this lake. 
3. Waukegan breakwater, Illinois. 
4. Kenosha harbor, Wisconsin. 
5. Racine harbor, Wisconsin. 
6. Milwaukie harbor, Wisconsin. 
7. Sheboygan harbor, Wisconsin. 
8. Manitowoc harbor, Wisconsin. 
9. Michigan City breakwater, Indiana. 
10. New Buffalo harbor, Michigan. 
11. St. Joseph harbor, Michigan. 
12. Black Lake harbor, Michigan. 
13. Grand Haven harbor, at the mouth of Grand river, Michigan. 
14. Mouth of Bouth Black river, Michigan. 
15. Mouth of Kalamazoo river, Michigan. 
II. LAKE ST. CLAIR. 
16. Mouth of Clinton river, Michigan. 
III. LAKE ERIE. 
17. Monroe harbor, mouth of the river Raisin, Michigan. 
18. Sandusky harbor, Ohio. 
19. Huron harbor, Ohio. 
20. Vermilion harbor, Ohio. 
21. Black River harbor, Ohio. 
22. Cleveland harbor, Ohio. 
23. Grand River (Fairport) harbor, Ohio. 
24. Ashtabula harbor, Ohio. 
25. Conneaut harbor, Ohio. 
26. Erie harbor, Pennsylvania. 
27. The United States steam dredge-boat for Lake Erie. 
28. Dunkirk harbor, New York. 
29. Buffalo harbor, New York. 
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IV. LAKE ONTARIO. 
30. Oak Orchard harbor, New York. 
31. Genesee harbor, mouth of the Genesee river, New York. 
32. Sodus Bay harbor, Wayne county, New York. 
33. Sodus Bay harbor, Cayuga county, New Ym·k. 
34. Oswego harbor, New York. 
35. Ogdensburg harbor, New York. 
36. The United States steam dredge-boat for Lake Ontario. 
Y. LAKE CHAMPLAIN. 
37. Burlington breakwater) Vermont. 
38. The United States steam dredge-boat for Lake Champlain. 
Since my last annual report, but little work has been done at these 
harbors from a want of appropriations by Congress. The exceptions 
will be specially mentioned, and the work connected with those cases 
will be specially reported in the course of this report. As a general 
rule) however, I need only to refer to my previous annual reports for 
full information concerning the condition of these works, the necessity 
of their speedy repair, and the estimates, made out in full detail of 
items, of the cost in each case. 
Those reports will be found printed in the following congressional 
documents, viz: My annual reports for 1855 and 1856, in Senate Exe-
cutive Document, No. 16, of the Thirty-fourth Congress, third session; 
480 pages. Part 1, contains the report for 1855; Part 2, that for 1856. 
My report for 1857 is printed in Senate Executive Document, No. 
42, of the Thirty-fifth Congress, first session; also in House of Repre-
sentatives Executive Document, No. 23, of the same session of Thirty-
fifth Congress; each containing 17 4 pages. 
My annual report for 1858 is printed at pages 1)099 to 1,192 inclu-
sive, of volume II, part II, (labelled on the back "Part 3,") of Senate 
and House of Representatives Executive Document No. 2, of the 
Thirty-fifth Congress, second session. 
My annual report for 1859 is printed at pages 884 to 1,099 inclusive, 
of volume III of Senate and House of Representatives Document No. 
2, of the Thirty-sixth Congress) first session. 
Every information that can be desired will be found set forth in these 
documents, showing fully what is now required in each case. For a 
proper understanding of the texts of these reports, however, they must 
be corrected according to the errata given in each case in the accompa-
nying papers, marked A 1 to A 4 inclusive. 
As the most convenient and ready form of reference, the estimates 
for the ... epair and completion of each harbor improvement, and the 
repair of each steam dredge-boat, is given in the following tabular 
statement, which also shows the amount deemed necessary for the first 
season's work, viz: 
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Estimates of the cost of repairing and completing the several woTks for 
lake ha1·bor improvements under the superintendence of B1·evet Lieu-
tenant Colonel James D. Graham, MaJor of Topographical Engineers, 
together with the sums recommended to be appropriated the first y,-Ctr 
towa'rds these improvements. 
Position and name of each work. 
I. LAKE MrcHIGAN HARBOR WoRKs. 
1. Chicago ha1·bor, lllinois.-Extension and repair of 
the South pier, and completion of the repair of 
the North pier, and dredging, in addition to the 
balance of last appropriation ........................... . 
2. Waukegan breakwater, Jllinois.-Construction of 
1,380 feet of breakwater ................................. . 
3. Kenosha harbm·, Wisconsin.-Extension and repair 
of piers, dredging within the harbor, and on the 
bar .............................................................. . 
4. Racine harbor, JYisconsin-Extension and repair of 
piers, and dredging ........................................ . 
5 . .Milwaukie harbor, Wisconsin.-Repair of piers at 
the natural mouth of the river, and dredging ..... . 
6. Sheboygan harbm·, Wisconsin.-Extension of piers, 
repairs of piers, and dredging .......................... . 
7 . • Manitowoc ltarbm·, Wisconsin.-Extension of piers, 
and dredging .......................... .......... ............. . 
8. ~fichigan City breakwater, Indiana.-For building 
2,000 feet of breakwater to form a harbor of re-
fuge for the general commerce of the lakes ....... . 
9. New Buffalo harbm·, ~fichigan.-For the construc-
tion of 1,200 feet of pier work, piling, excava-
vation, and dredging channels and basins, to 
adapt it as a harbor for the wants of the local 
com1nerce of the place .......................•............. 
Additional to render it suitable for a harbor of re-
fuge for the general commerce of the lakes, and 
for armed ships ............................................ . 
10. St. Joseph harbot·, .Mich-igan.-Construction of new 
pier work, tearing away old work, repairs of 
present piers, and dredging ............................. . 
11. Black Lake hm·bm·, .Michigan.-Construction of 
piers, close piling, pile-w harfing, excavation, 
and dredging ................................................. . 
12. Grand Haven ha1·bm·, at the mouth of Gmnd river, 
~fichigan.-Construction of piers, close piling, 
and dredging ................................................. . 
13. South Black 1·iver, .Michigan.-Construction of piers, 
and dredging ................................................. . 
14 Kalamazoo 1·ive1·, .Michigan.-Construction of piers, 
close piling, and dredging ............................... . 
II. LAKE ST. CLAIR HARBOR WoRKs. 
15 . .Mouth of Clinton river, .Michigan.-Close piling and 
dredging ...................................................... . 
III. LAKE ERIE HARBOR WoRKs. 
16 . .Mom·oe harbor, .Michigan.-Pier extension, repairs 
of piers, and dredging ................................... . 
Amount required I Amount required 
for the repair to be appropri-
and completion I a ted the first 
of each work. year. 
$131,842 96 $65,921 48 
137,966 10 60,000 00 
58,047 24 58,047 24 
25,422 73 25,422 73 
44,631 42 44,631 42 
36,614 55 36,614 55 
62,780 94 40,000 00 
384,376 50 100,000 00 




97,633 91 50,000 00 
128,343 02 42,781 00 
90,616 80 50,000 00 
39,180 51 39,180 51 
64,0.99 63 32,049 81 
31,407 17 15,703 58 
23,857 90 23,857 90 
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ESTIMATES-·Continued. 
Position and name of each work. 
17. Sandusky hm·bor, Ohio.-Pier and breakwater crib 
work ........................................................... . 
18. Ht~ron harbm·, Ohio.-Construction of pier work, 
rebuilding and repairing portions of present 
piers, and dredging ...................................... . 
19. Vermilion hm·bor, Ohio.-Constructing and repairing 
piers ........................................................... .. 
20. Black Rive1· hm·bor, Ohio.-Rebuilding portions, and 
repairing other portions of the piers ................ .. 
21. Cleveland harbor, Ohio.-Tearing away some old 
work and rebuilding it, and repairing piers, and 
dredging on outer bar .................................... . 
22. Grand Rive1· hm·bm·, Fai1ym·t, Ohio.-Extension 
and repair of piers, and dredging ................... .. 
23 . .!J.shtabula harbm·, Ohio.-Construction and repair of 
piers ........................................................... . 
24. Conneaut harbor, Ohio.-Construction and repair of 
piers, and dredging ....................................... . 
25. Erie harbor, Pennsylvania.-For a cornplete harbor 
for ships of war ........................................... .. 
For immediate repairs of piers, and dredging ....... .. 
26. Dunkirk hm·bor, New Ym·k.-For immediate repairs. 
To complete this harbor .................................... . 
27. Buffalo harbm·, ~V'ew Ym·k.-For repairs of piers, re-
building tow-path wall, and dredging ............... .. 
28. Lake Erie steam dredge-boat.--For raising and re-










IV. LAKE ONTARIO HARBOR WoRKs. 
Oak Orchm·d harbor, New York.-For extending the 
harbor piers, repairing the present piers, and 
dredging ..................................................... .. 
Genesee Rive1· haTbor, Netv York.-For tearing away 
old decaye~ p~er work above low-water level 
and rebuilding It ........................................... .. 
Sodus Bay harbo·r, JlVayne county, New Ym·k.-For 
tearing away old decayed pier work above low-
water level, rebuilding it, and dredging ............. . 
Sodt~s Bay harbor, Cayuga county, New York.-For 
pier extension and dredging ............................. . 
Oswego haTbo1·, New York .-Fot· repair of wood and 
stone pier works and dredging, m addition to the 
appropriation of $30,000 made in June, 1860 ....... 
OgdensbuTg harbor, New Ym·k.-For improvement of. 
The Lake Ontari.o steam llredge-boat.-For raising 
and repairing this vessel, and building four new 
scows ........................................................ .. 
Arrearages due to watchmen .... ~ ........................ .. 
V. LAKE CHAMPLAIN HARBOR WoRKs. I 
Burlington ha1·bor, Vennont.-Hreakwater exten-
sion, and completing unfinished work, and re-
pairs of old work ......................................... . 
Lake Champlain stemn dredge-boat.-For repairs of 
this vessel and her four scows ....................... .. 
Total. ............................... , ................ .. 
Amount required 
for the repair 
and completion 
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In presenting the above estimates, I renew the recommendation con-
tained in my previous annual reports, herein referred to, that the sums 
estimated in the right hand columns as required for irnmediRte repairs) 
&c., be granted without delay. The work of dilapidation, at most of 
these harbor works, increases from year to year, so that the longer the 
necessary repairs are delayed the greater will be the cost of making 
them. 
SPECIAL REMARKS IN REGARD TO SEVERAL OF THE WORKS. 
0 hicago Harbor, Illinois. 
At the second session of the Thirty-fifth Congress the amount of my 
estimates, required for the current year of 1857, for the repair of the 
piers of this harbor-namely, $87 ,000*-was appropriated; but, being 
placed in the light-house bill, no part of that expenditure came under 
the supervision of this office. The portion of the north pier included 
between its east extremity and the lake-shore line was, during the 
present year, repaired under the direction of the Light-house Board . 
. The department charged with the harbor improYements was not, in 
any way, consulted as to the mode of this repair, and it is conceived 
that it does not devolve on this office to report upon it. 
The portion of the north pier lying westward from the lake shore 
line, and the whole of the south pier, still require the repairs set forth 
in my annual report for 1859. The rxtension of the south pier in the 
manner heretofore recommended is also necessary. 
For these objects the sum of $131,842 96 is introduced in the esti-
mates; and the sum of $65,921 48 is required for immediate operations. 
The United States steam d1·edge-boat for Lake ll!fichigan. 
Notwithstanding the frequent calls, through the previous annual 
reports from this office, for an appropriation to pay off arrearages due 
to watchmen ·and laborers for the care of thif' vessel, and for her repair, 
none has ever been made. Those having claims against her for the 
above-mentioned services demanded their pay, and I was compelled, 
under the authority of the War Department, to sell her, her four scows, 
and all their appurtenances. The sales were duly reported to the 
Topographical Bureau, and the proceeds credited and accounted for in 
my accounts rendered to the Treasury Department. There is, there-
fore, no dredge-boat for keeping the harbor entrances open on Lake 
Michigan. 
Kenosha Harbor, 1Yisconsin. 
The city council and board of trade at Kenosha having called my 
attention to the condition of this harbor, I made a persoual inspection 
of it in the month of October, of the present year. In addition to the 
*See Senate Executive Document, No. 42, of the Thirty-fifth Congress, first session, 
page 175. J. D. G. 
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dilapidation of the old pier-work, which, in common with the lake 
harbor-works generally, requires attention, I have to remark that a 
permanent beacon-light, adjacent to the east extremity of the north 
harbor-pier, to be so placed as to be beyond the reach of the yards of 
vessels in entering the harbor, is absolutely necessary for the commerce 
and navigation of this port. 
The temporary beacon-light which stood upon the north pier near 
its lakeward extremity was blown down during the present season of 
navigation, and, in consequence of the absence of this usual guide to 
entering the harbor, several vessels have recently been stranded while 
endeavoring thus to enter in gales of wind during the darkness of the 
night. As an important harbor want, I beg leave to recommend that 
the Topographical Bureau call the attention of the Light-house Board 
to the subject. 
Every information required for selecting the proper position for the 
beacon will be had by reference to my chart of Kenosha harbor, marked 
H Map G, No. 53," drawn from careful survey, made in 1857. Copies 
of this map are in the Topographical Bureau and in the offices of the 
clerks of the United States Senate and House of Representatives at 
Washington. An additional copy can be furnished by this office if 
required. 
Oswego Harbor, New York. 
During the last session of Congress an appropriation of thirty thou-
sand dollars ($30,000) was made for the repair of the United States 
pier of this harbor. On the 13th of July last I called the attention of 
the rropographical Bureau to the importance of commencing active 
operations at this harbor as early in the season as practicable. I did 
not, however, receive orders to attend to the subject until the 13th of 
September, when the best part of the working season was past. I am 
happy, howeve-r, to add that by an energetic prosecution of the work 
we have been enabled to repair the worst breaches in the wooden por-
tion of the United States harbor-pier. The work of repair is still 
going on and will be continued as late as the nature of the weather 
may permit. Defore closing the season's work this pier will be, it is 
believed, in a condition to resist during the approaching winter the 
effects of the usual severe storms incident to that season. During the 
next season (that of 1861) the repairs contemplated in the appropria-
tion bill can easily be completed. 
The estimate for the repair of this harbor, contained in my report 
for 1859, amounted to............................................ $43,350 15 
Deduct appropriation of J nne, 1860........................... 30,000 00 
Amount required still to be appropriated to complete the 
~ epairs of this harbor ......................................... . 13,350 15 
This sum is introduced on account of Oswego harbor in the general 
estimates submitted in the previous part of this report, and I respect-
ful1f recommend that it may be asked for in addition to that already 
appropriated. 
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Since March, 1854, a difficulty has appeared in regard to any expend-
iture by the United States in repairing that portion of the harbor 
pier, at Oswego, which is constructed of stone masonry. This is the 
portion lying connected with and near the lake shore line. The dif-
ficulty arose from an act of the legislature of the State of New York, 
passed March 23, 1854; a copy of which is hereto attached, marked B. 
This act was obtained, as I am informed, at the instance of ~loses 
P. Hatch -then holding the office of agent in behalf of the United 
States for the improvement of Oswego harbor-and others, for their 
own benefit. After the passage of the act, the United States agent 
(Hatch) claimed that the terms "unoccupied land on the west side of 
the river," &c., embraced the small space of about ninety feet by one 
hundred feet, then occupied as a working yard for harbor purposes; 
and also the storehouse and workshop which the United States had 
erected thereon for the same purposes; and these he claimed as the 
private property of himself and his associates under the purchase they 
made by authority of the said legislative enactment. 
On entering upon the repairs required under the late appropriation 
by Congress, we had occasion to look into the mattter, because we 
required the use of the ground and buildings heretofore occupied by 
the United States for carrying on the harbor jmprovement. The 
idea of hiring buildings, which had been erected at the expense of the 
United States, upon ground permitted to be used for this public pur-
pose, or of renting the ground, seemed absurd, and we felt it to be our 
duty to decline to do either. On a fair discussion of the subject with 
the present claimants, which was participated in by the Mayor and 
others, who aided us in support of the government rights in the 
premises, those claimants very liberally agreed to assent to the prin-
ciple that the terms in the State law above mentioned did not include 
the United States buildings, nor the small lot of ground which had 
been inclosed and occupied by the United States for carrying on the 
harbor improvements; and they not only relinquish all claim to rent 
for the use of these premises until the 1st of May next, but they also 
agreed to join in an effort to obtain, at the ensuing session of the legis-
lature of New York, an explanatory act declaring that the said prem-
ises were not intended to be, and in fact were not, included in the 
term "unoccupied land/' as used in the act of March 23, 1854, chap-
ter 76. 
It was also supposed by some persons that the first part of section 
one, which authorized the commissioners of the land office, "provided 
it shall not be inconsistent with the interests of the State, to convey 
to the owners of all such lands within said city, (the city of Oswego,) 
as are bounded on the shore of Lake Ontario, the land under water in 
front of the same, to a distance not exceeding one thousand feet from 
low water mark," ceded to such owners, as private property, all por-
tions of the United States harbor pier which were found to lie within 
the area under water described in the act. 
We presume that it would not be an easy matter in law to place 
such a construction upon that act. Yet such an apprehension seems 
heretofore to have prevented the expenditure of any part of the United 
States appropriations, since 1854, upon any portion of the pier erected 
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by the United States, and falling within said area. The parties in 
question agree to aid in equal efforts to have a legislative explanatory 
act passed that will dismiss any such construction of the act of March 
23, 1854, contained in chapter 76. It is to be hoped that this will 
be done in good faith, and all impediments, either seeming or real, 
which have thus far embarrassed these important repairs, be removed. 
They are as necessary to the general commerce of the lakes as they are 
to the individual interest of Oswego. 
GEOGRAPHICAL POSITIONS. 
The great improvements that have lately been made, and which 
seem still to be progressing, in the general geography of the United 
States, through the labors of the corps of topographical engineers and 
others, would seem to render it proper that the contributions of all 
who have been occupied in this field of practical science should be 
placed at the disposal of the Topographical Bureau, for future use when 
required. 
With this view I beg leave to submit the table of latitudes and 
longitudes of places) hereto attached, marked A 6, which are the results 
of astronomical observations made by myself and the assistants acting 
under my direction on various occasions of duty. 
The table is divided into five parts. 
The longitudes of those stations, which are given in part one, are 
derived from chronometrical comparisons with my primary meridian 
of the monument at the source of the river Saint Croix, on the line of 
boundary between the State of l\:Iaine and the British pro·dnce of New 
Brunswick. For the determination of the longitude of this meridian 
line, numerous observations were made by me personally in the year 
1841, of the meridian transits of the moon's bright limb and of the 
moon-culminating stars. The occasion was the necessary surveys and 
geographical developments for the settlement of the question of boun-
dary then pending between the governments of the United States and 
Great Britain under the treaty of 1783. 
For these observations, an excellent transit instrument was used-
the same which had been used by Captain Andrew Talcott, of the 
corps of engineers, on the boundary between the States of Ohio and 
Michigan-having a telescope of forty-three inches focal length, and 
two inches and half aperture, or diameter of object glass. A large 
number of corresponding observations, made at several of thE: principal 
European observatories, was furnished to me, at my request, by the 
several astronomers in charge, and used in my office, in deducing the 
longitude of this meridian line. 
The longitude, thus obtained, was 4h. 31m. 7s. 77 == 67° 46' 56''.5 
west of the meridian of Greenwich. 
Before we completed the computation of all the lunar transits ob~ 
served by us, combined with all the European correspondents. as 
finally furnished, we were in the habit of using 4h. 31m. 08s., equal 
to 67° 47' 0" west of the meridian of Greenwich, as the longitud(of 
this meridian line; but the final computations reduced that approxim-
ately computed result by-Os.23 of time, equal to -3.45 seconds of arc, 
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as they also did the longitudes, as previously used, of those stations 
which depended on chronometrical connections with this assumed 
primary meridian. 
Hence, the longitudes of all the stations, which were furnished in 
my report of geographical positions, sent, in 1847, through the State 
Department of the United States, to the Foreign Office of the Great 
Britain, and also published in the American Almanac for the year 
1848, * which are found in Part 1 of the table now presented, must be 
diminished by the above quantity of 0. 23 of a second of time, equal to 
3.45 seconds of arc, to make them conformable to the final computa-
tions subsequently completed, and to the longitudes in Part 1 of the 
table now given. 
The longitudes of the stations given in Part 2 of our present table 
were derived from astronomical observations made for the local time at 
those stations, by myself, and cluonometrical connections, by the trans-
portation of chronometers, with the Old Harvard College Observatory, 
established in the year 1839, in the Dana House, at Cambridge, Mas-
sachusetts, and there continued until near the end of the year 1844. 
For these connections, I am indebted to the cooperation of that dis-
tinguished astronomer, the late Professor William Cranch Bond, 
director of that observatory, who made the necessary time observa-
tions there, and furnished the primary longitude upon which the sta-
tions, contained in this portion of the table, rest. 
At that period, the longitude of the Dana House Observatory was 
stated at 4h. 44m. 29s.6 west of Greenwich, and it was then so used 
in our reductions for the places given in Part 2 of our table. The 
great chronometrical expeditions that were carried on between the 
years 1849 and 1855, inclusive, by Professor Bond, for the Superin-
tendent of the United States Coast Survey, for connecting Cambridge, 
Massachusetts, in longitude with the Royal British Observatory, at 
Greenwich, caused Professor Bond to make a reduction in the above-
mentioned longitude of the Dana House Observatory, of- 2 seconds of 
time, and its longitude is now given at 4h. 44m. 27 s. 6 west of Green-
wich.t 
A reduction of two seconds of time will therefore properly appear in 
the longitudes of all the places as now given in Part 2 of Table A 6, if 
compared with those furnished, for the same places, to the British 
government, in 1847, or with those given in the American Almanac, 
of the year 1848, in order to make them conformable with Professor 
Bond's last result for the longitude of Cambridge. 
The longitudes of the stations given in Part 3 of our present rrable 
A 6, were generally derived from chronometrical comparisons with 
my primary meridian at Rouse's Point. The positions immediately 
around and near Rouse's Point were derived, both in latitude and 
longitude, fi·om trigonometrical connections with the astronomical 
station established at that place. 
*See pp. 365-369 of that volume. 
t Note.-This is com formable with the longitude of the present Harvard College Observ-
atory at Cambridge, which was given to me by Professor W. Crnnch Bond, under the date 
of November 30, 1857, as 4h. 44m. 30s.7 west of the meridian of Greenwich. 
J.D. G 
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The position of Rouse's Point was determined as follows, namely: 
In the year 1845, w bile serving as '' head of the scientific corps and 
principal astronomer of the commission on the part of the United 
States for the joint demarkation of the boundary, under the treaty of 
Washington," I erected a field observatory at this place, which is on 
the west shore of Lake Champlain, and near the line of boundary 
between the State of New York and the British province of Canada. 
The latitude of this point was determined by 2,273 observations of 
the transits of sixteen different stars over the prime vertical plane both 
east and west; and its longitude was determined by observing the 
meridian transits of the moon's bright limb, and the moon-culminating 
stars during five lunations, namely, from June 17 to October 18, 1845. 
These observations were combined with corresponding similar ones 
made at the principal European observatories, which were, at my 
request, kindly furnished by the directors of those observatories. 
The observations at Rouse's Point were all made by myself, with an 
excellent transit instrument made especially for me, in the year 1844, 
by Messrs. Troughton & Simms, of London. The length of its tele-
scope is forty-six inches, and the diameter of its object glass is two and 
three quarter inches United States or English measure.* At my sug-
gestion, the adjustments at the ends of the axis, both for level and for 
azimuth, were performed by delicate micrometers reading to one second 
of arc. This arrangement proved of great advantage in making those 
adjustments quickly and accurately. We had two stands or mountings 
for this transit within fifteen feet of one another; the one was for 
bringing its telescope in the prime vertical plane, and the other was 
for bringing it in the Ineridian, and it was used alternately, in either 
position, as occasion required. 
We had, also, another transit at this observatory, which was always 
kept mounted in the meridian for observing the time. It was that 
previously mentioned in this paper as having been used in the year 
1841 in observing on (and, I will add, in tracing out) the meridian 
line north from the boundary monument at the source of the river St. 
Croix. 
The position of the prime vertical transit at Rouse's Point was 
determined from these observations to be as follows, namely: 
Latitude, 45° 0' 28".20 N. Probable error in latitude, ± 0". 01. 
Longitude, west of Greenwich, 4h. 53m. 25s.8-equal, in arc, to 
* It was with this instrument that the late Professor William Cranch Bond, director of the 
Harvard College Observatory at Cambridge, Massachusetts, and myself, assisted by his son, 
Mr. George P. Bond, then a student in that College, and now, since his father's death, 
director of that observatory, determined its latitude to be 420 21' 48" .6 N. This was done 
between the 12th of December, 1844, and the 5th of January, 1845, on my return for the 
winter from the northeastern boundary, by observing the tranRits of stars over the prime 
vertical plane, east and west. It is believed that this was the first series of observations on 
the prime vertical ever made in America for determining the latitude of a place. The obser-
vations were computed by Professor Pierce by an excellent formula composed by him for 
the occasion. The whole is reported at pages 183-203, in volume 2, New Series, of the 
Memoirs of the American Academy of Arts and Sciences, published at Cambridge in 1846. 
In the American Ephemeris and Nautical Almanac, Professor Pierce is given as the author 
of this determination; but this is not correct. He did not participate, in any way, in the 
observations. His only part was the computations. The correct authority, as given in the 
report above mentioned, IS "Bond, Graham, and Pierce." J. D. G. 
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73° 21' 27". Probable error in longitude, ± Os. 78. As computed by 
the formula. 
The longitude of this point was given by us as 4h. 53m. 27s. west 
of Greenwich, before all the corresponding European observations of 
the lunar culminations were received and incorporated in the compu-
tations. Afterwards, however, when they were all received and taken 
into the calculations, which was not until the year 1849, the result 
which had been previously announced was thereby affected by 1s.2 
of time. The longitudes of all the stations now given in Part 3 
of Table A 6, hereto attached, are, therefore, less, by this quantity, 
= 18 seconds of arc than they were all given in our table furnished, 
in 1847, to the British government, and as most of them were pub-
lished at pages 366 to 369 of the American Almanac for the year 1848. 
Part 4 of our present Table A 6 contains all the stations whose 
positions were determined by us between the 20th of June, 1858, and 
the 31st of July, 1859. In this portion the longitudes are all derived 
from chronometrical connections with the meridian of Chicago by 
1neans of sextant observations, made exclusively by myself, and electric 
signals transmitted by the telegraph wires, in pursuance of the system 
described in my annual report for 1858, printed in volume II, part II, 
(labelled on the back "Part 3,") of Senate and also House of Repre-
sentatives Executive Document No. 2, of the Thirty-fifth Congress, 
second session. (See pages 1108-1110, 1127-1133, and 1136-1156 of 
that volume.) It is still more fully described and illustrated by prac-
tical observations and results in volume 6, pages 347-388, and in 
volume 7, pages 25-119, of the Proceedings of the American Philoso-
phical Society, held at Philadelphia. 
The longitude of Chicago, assumed as a primary meridian for this 
purpose, is that which was derived from a similar connection, made on 
the night of May 15, 1857, with the meridian of Quebec, as determ-
ined in longitude by myself, in November, 1842. This connection 
was made by the joint cooperation of Lieutenant E. D. Ashe, of the 
British Navy, and myself, in the manner described in my annual ~e­
port for the year 1857, which is printed in Senate Ex. Doc. No. 42, of 
the Thirty-fifth Congress, first session, and in H. R. Doc. No. 23, of 
the same session. See pp. 12-21 and 56-60 of either of those docu-
ments. The local time was determined, both at Chicago and Quebec, 
on that occasion, by observations made with meridian transit instru-
ments. 
All the longitudes given in this portion (Part 4) of our present table 
stand also diminished by -0.23 of a second of time, = 3.45 seconds of 
arc, in comparison with what was given in my annual report for 1859. 
See pp. 899-901 of vol. III of both Senate and H. R. Doc. No. 2, 
(Executive) of the Thirty-sixth Congress, first session. This arises 
from the similar reduction, already mentioned, in regard to the longi-
tude of the meridian of the monument at the source of the river St. 
Croix; and hence, also, in regard to the previously stated longitudes 
of Quebec and Chicago, both of which rest on chronometrical connec-
tion with the former. 
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We therefore now state the longitudes of Quebec and Chicago as 
follows, viz: 
Longitude west of Greenwich. 
In time. In arc. 
QUEBEC. 
h. m. s. 0 
Payne's Hotel, Union Building, our observing station in 
November, 1842 ......................................................... 4 44 49.17 71 12 17.55 
Center of the Citadel, by measurement from the above point 4 44 49.42 71 12 21.30 
CHICAGO. 
Steeple of the Roman Catholic" Church of the Holy N arne," 
on Wolcott street, between Huron and Superior streets .... 5 50 30.95 87 37 44.25 
Dome of the City Hall, or Court House ............................ 5 50 31.85 87 37 57.75 
Station No.1, the observing station of May 15, 1857 ............ 5 50 30.76 87 37 41.40 
The New Iron Light-house erected by Lieutenant Colonel 
J.D. Graham, at the east end of the north harbor pier, 
first lighted June 29, 1859 ............................................. 5 50 27.70 87 36 55.50 
Our determination, in November, 1842, while employed as a com-
missioner of the United States for ascertaining the boundary-under the 
treaty of Washington, of that year-of the latitude and longitude of 
Quebec and Riviere du Loup, and of the longitudes of Montreal and 
Saint Regis, gave the first corrections, that were announced, of the 
errors in the British Admiralty charts, (Bayfield's,) in the vicinity of. 
those places, that have since been noticed by Lieutenant E. D. Ashe, 
R. N., in his report of January 20, 1858, contained in the Report of 
Progress of the Geological Survey of Canada, for the year 1857, under 
the direction of Sir W. E. Logan, published at Toronto in 1858; and 
by Monsieur Daussy, Geographer to the Bureau of Longitude of 
France, in his m€moirs on the improvements in the tables of Geo-
graphical Positions, contained in the Connaissance des Temps, for the 
years 1860 and 1862. 
The positions of the four places above named were included in my 
ta1le officially communicated in 1847 to the British government, as 
before stated, and copied for me, in 1848, under the direction of the As-
tronomer Royal at the Greenwich Observatory. Three of these places 
(Montreal having been inadvertently omitted) are included in the table 
of geographical positions published at pp. 365-369 of the American 
Almanac for 1848, Vol. XIX of the series. 
The determination of these and all the other longitudes given in 
those lists, and now found in Parts 1 and 3 of our Table A 6, hereto 
attached, rest, for accuracy, on direct observations made by myself on 
the heavenly bodies, at a period anterior to that of the invention of the 
electro-magnetic telegraph. We humbly await the success of a trans-
Atlantic telegraphic communication to test them by a direct connection 
with the observatories on the other side. Those in the said lists which 
are found in Part 2 of our present Table A 6, depend for accuracy on 
Professor Bond's determination of the longitude of Cambridge, Mass-
achusetts, and our chronometric connection therewith. 
SECRETARY OF WAR. 559 
It is with pleasure that I here express my obligations and thanks to 
Anson Stager, Esq., of Cleveland, general superintendent of the lines 
belonging to the Western Union Telegraph Company; to Emery Cobb, 
Esq., of Chicago, district superintendent of the same; to John Dean 
Caton, Esq., of Ottowa, Illinois, president and general superintendent 
of the lines owned by the Illinois and Mississippi Telegraph Company; 
and to E. D. L. Sweet, Esq., of Chicago, district superintendent of the 
same, for their kindness and interest in the cause of geographical sci-
ence, manifested by the ready permission they granted to me, free of 
ch::!_rge, to use those lines after the business hours at night for passing 
the signals which were necessary for connecting the stations given in 
Part 4 of our present table with the meridian of Chicago, to obtain 
their longitudes. 
LUNAR TIDE ON LAKE MICHIGAN. 
J n regard to the discovery and demonstration of the existence of a 
semi-diurnal lunar tide on Lake l\Echigan, and hence, by inference, on 
the other great fresh-water lakes of North America, I beg leave to refer 
to the accompanying copy (marked A 7) of my report to the Topo-
graphical Bureau of the 13th of September last, and to the tidal obser-
vations which were instituted and carried on, both day and night, from 
January 1 to July 1, 1859, for that object, a copy of which is hereto 
attached, (marked A 11 ;) and also to the two tables deduced therefrom, 
which are hereto attached, (marked A 12 and A 13.) 
The three drawings illustrating the character of the tidal waves, 
(marked figures 1, 2, and 3,) are here reduced to the size of an octavo 
page, with the view of having them introduced as wood cuts in the 
printed volume of reports from the War Department. 
Al. 
Errata in Senate Executive Document, No. 16, of the ThiTtyfourth Con-
gJ·ess, third session, being Lieutenant Colonel James D. Graham's 
report on the commerce and imp'rovements of the lake harbors in the 
States of Wisconsin, Illinois, Indiana) and Michigan, fo1· the years 
1855 and 1856. 
Page. Line from top. 
5 3 For "the portion," read~ th~tt portion. 
7 1 For "when," read, where. 
8 50 For "of Sheet G, No. 22, or Sheet G, No. 23," read, 
of Sheet G, No. 20, or Sheet G, No , 21. 
9 Bottom line. For "figures 4 and 7 ,"read, figures 4 and 5 of Sheets 
G, Nos. 19, 20, and 21. 
10 30 For "in these sections," read, in those sections. 
15 34 For "sleepers, the flooring," read, sleepers of the 
flooring. 
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Line from top 
27 For a scow," read, scows. 
32 For "colected," read, collected. 
14 For "$343,849 60," read, $243,849 60. 
19 For "$17 ,453 06," read, $17,435 06. 
2 For "Chicagoh arbor," read~ Chicago harbor. 
2 For "forbidden," read, forbidding. 



































be added, as follows: To Colonel J. J. Abert, Chief 
Topographical Engineer, Washington. 
Opposite to "depth of hold," add, 7! feet. 
After the word "proposed," conclude the quotation 
thus: excavation''. 
After the word "scale", place a comma (,). 
After "consent," add: to, so as to read, consent to. 
For "reading o," read, reading of. 
For "of iron tubes," read, of the iron tubes. 
For "minds," read, mind. 
In the beginning of the second line of the note at the 
bottom, for "he," read, the. 
For "allowep," read, allowed. 
For '' on foreign merchandise,'' read, of foreign mer-
chandise. 
For "0 21," read, C 21. 
For "estimated/' read, intimated. 
For "50 cheval-de-frise,'' read, 50 chevaux-de-frise. 
For "Sheet G, No. 28," read, Sheet G, No. 31. 
For umap G, No. 27," read, map G, No. 30. 
For --do, read, --do--
For "(Mr. Hale," read, (Mr. Carswell. 
Strike out the word fiscal. 
Line at bottom. After the word· "square," put a 
comma, and after the word ''pine'' erase the comma. 
For "your," read, you. 
For "Col. D. Graham," read, Col. J. D. Graham. 
For "September, 185," read, September, 1855. 
For '' 17 feet,'' read, 15 feet. 
For "of Milwaukie," read, at Milwaukie. 
After the word "and," add the word under. 
For "crib," read, end. 
For "office," read, officer. 
After ('and'' insert: of. 
In the table-for ('Amount of dues received," read, 
Amount of duties received. 
For "September," read, December. 
For " (or $4 83 cents per cubic yard,)" read, or 4/~:?o 
cents per cubic yard. 
For "sufficient large," read, sufficiently large. 
For "Agent Bowers," read, Agent Bowes. 
do. do. do. do. 
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Line from top. 
1 After "grillage timbers," insert a period (.); then 
begin a new sentence with: The position, &c. 
19 For "deep," read, deeper. 
18 For "$3,347,781 43," read, $3,347,981 43. 
39 For "hat," read, that. 
10 For "the," read, by. 
34 For "a mon," read, among. 
46 Last line-for "he sea," read, the sea. 
In a note at bottom, add: Amount of receipts by lake 
shipment alone, $61,267 00. 
In a note at bottom, add: Amount of exports by lake 
shipments alone, $10,819 00. 
29 For "which was only $20,000," read, which was only 
$2,000; (that is to say, two thousand dollars.) 













After " by," insert, the. 
For "the elements," read, these elements. 
· In the last line of the note at bottom-for "his route," 
read, this route. 
For "decree," read, degree. 
For "clearing," read, cleaning. 
]tor "for use in that improvement. Under the rules 
laid down by the Wa~ Department, Mr. Fox in-
forms me," read, for use in that improvement 
under the rules laid down by the War Depart-
ment. Mr. Fox informs me, &c. 
Third line f!·o1n bottom-for "t," read, to. 
For "oblige)" read, obliged. 
For "devolve," read, devolved. 
For "nearest from land," read, nearest :firm land. 
For, price of each, "30," read, 31t. 
For "ST. CLAIR FLATS IMPROVEMENT, MI-
CHIGAN/' as the running heading, read MOUTH 
of CLINTON RIVER, MICHIGAN. 
13 For "piles-driver," read, pile-driver. 
For "ST. CLAIR FLATS IMPROVEMENT, MI-
CHIGAN," as the running heading, read, LIST 
OF ILLUSTRATIVE l\1A.PS AND DRAW-
INGS. 
19 For "April, 1856," read, August, 1856. 
Above "0, 1," put this caption: Documents Accom-
panying the Report on Clinton River, ]fichigan. 
For "ST. CLAIR FLATS IMPROVEMENT) MI-
CHIGAN," as the running heading, read) MOUTH 
OF CLINTON RIVER, l\1ICHIG AN. 
VoL. rr--36 
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Page. Line from top. 
480 For "ST. CLAIR FLATS IMPROVEMENT, MI-
CHIGAN," as the running heading, read) CON-
CLUSION OF THE REPORT. 












the address, after concluding the report, thus: 
To Colonel J J. A bert, 
Chief Topographical Engineer, 
vV ashington. 
For "where,'' read, were. 
The remark within the parenthesis belongs to the 
Simpiesometer, at line 10. 
Place an asterick (*) at the end of this line, then 
place one at the bottom of this page to correspond, 
and add this note, viz: See Act of Congress of 1845. 
For "to us," Tead, us to. 
For "Standard crib," read, Stranded crib. 
For "prospective," read, perspective. 
For "April," read, August. 
For "Snow brook,'' read, Snow hook. 
For "Cchicago," read, Chicago. 
For "1,987 yards," read, 996 yards. 
For" John A. Macomb," read, John N. Macomb. 
A 2. 
Errata in Document No. 23 (Executive) of the House of Representatives, 
of the Th·irty-jifth Congress, first session, be·ing Lieutenant Colonel 
James D. Graham's Annual Report for 1857, on the Harbor Impove-
ments on LakeslJfichigan, Saint Clair, Er·ie, Ontario, and Champlain. 
Page. Line from top.* 
1 1 & 7 (not counting the heading of the Document.) For 
"Lake Michigan,'' read, Lakes Michigan, Saint 
Clair, Erie, Ontario, and Champlain. 
14 9 In the column headed "Time by Chronometer of 
transit over the true meridian," for " 7h. 28m. 
58s.07 ," read, 7h. 28m. 58s. 70. 
14 18 In the same column, for "9h. 28m. 22s.06,'' read, 
9h. 28m. 22s.60. 
15 1 In the column headed ''Corrections in Time for er-
rors of instrument," for "-64s.08," read, -64s.80. 
16 1 For "instrument," read, instruments. 
17 33 For "Majores," read, Majoris. 
20 3 For "are," read, arc. 
21 11 For "Star's declinations," read, Stars' declinations. 
22 15-16-17 These three lines should have been printed in italics, 
and placed as a heading above the date '' War De-
partment, December 10, 1856." 
* In numbering the lines from the top of the page, every line, and part of a line, 
parallel with the top of the page, is counted, except alone, the main running hcacl.ing printed 
in capitals thus, for instance: "CHICAGO HARBOR, ILLINOIS." 
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Page. Line from top. 






















of observation of the tide gauge, and the winds and 
weather. 
In the third column, opposite the date "Feb. 12," 
at the end of the words "Tide gauge frozen," erase 
the asterick (*) and substitute a dagger, thus (t). 
Do the same at the, beginning of the first foot note 
at the bottom of this page, to correspond. 
"May 28" course of wind; for "S." read, West. 
In the column headed "Temperature of the external 
air," opposite to the second observation of June 
8, erase the three records of the Thermometer. It 
was not observed at llh. a. m. 
Do the same in reference to the second observation 
(at llh. 20m.) of June 14. 
The thermometer at lOh., p. m., of July 10, 1857, 
should be 72, instead of 76, as printed. 
Under the column headed "Time of observation," 
and opposite the date of August 31, 1857, for 
"12h. 30m., p. m.," read, Oh. 30m., p. m. 
In the second line of the "Remarks," for 12h. 15m., 
p.m.," read, Oh. 15m., p.m. 
Opposite the date of August 27, 1857, for "12h. 
20m., p. m. ," read, Oh. 20rn., p.m. 
4 Erase the word ''same'' at the end of this line. 
7 For "this date," read, its date. 
9 For "necessary," read, needful. 
17 For "at pages 31-38," read, at pages 31-32. 
11, 14, 16, 20, 21, 22, 24, 31, 35, 36, 37, and 38. In the 
column headed "Names of stars," for the names 
printed "Libra, Ursa, Hydra, Lyra, and Aquila/' 
read, Librre, Ursre, Hydrre, Lyrre, and Aquilre. 
7, 8, 11, 12, 13, 15, 18, 23. Make the same correction in 
the names of the stars as is above directed for page 





and not in A. 
After the word "scale," place a period to end the 
sentence (.); then for "the," read, The, which 
begins a new sentence. 
In the second column, headed "The horizontal wire 
reads on staff,'' instead of a comma, there should 
be a decimal point(.) at the right hand of the first 
figure of each quantity, all .the way down that 
column, so as to read, 2.000 feet, 1. 750 feet, &c. 
In determination No. 4. The first direct reading 
(D), for "50.0," read, 5. 0. 
Insert an before the word "extension," at the be-
ginning of this line. 
Erase the word '' the'' before the word '' building.' ' 
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Page. Line from top. 





























































perintendence, &c., Chicago, September 30, 1857," 
to the left hand of the page, just below Colonel 
Graham's signature. 
For "east to dig," read, easy to dig. 
For "yards," read, yard. 
For u driven 10 feet apart," read, driven at every 
10 feet apart. 
For "5 ,972lbs. per foot," read, 5. 972lbs. (5lcl020 lbs.) 
per foot. 
For "1,429 feet long," read, 1,420 feet long. 
For "upon G No. 54," read, upon :1\iap G, No. 54. 
For "228 acres," read, 22.8 acres (i.e., 22l0 acres.) 
For "last pier," read, east pier. 
After ''has,'' insert the word ''been.'' 
Erase the repetition "of the nature." 
At the end of this line, after "will," insert "be." 
For "$42,7tiO," read, $42,781. 
At the end of this line, after "feet," add the word 
''depth.'' 
Fill the blank in the expression "of -feet," so as 
to make it read: of 11} feet. 
For "Top. Corps," read, Top. Engineers. 
At the end of this line, after the word "the," add 
the words: force of the. 
For "oat wide," read, foot wide. 
For "current dredging," read, annual dredging. 
At the end of this line, for "har bars," read, harbor. 
After the words "estimate I have made," add the 
words: hereto attached, marked F 3. 
For "and," read, to. 
Botton1line, last syllable. For "Kla," read, Kala-. 
For '' amazoo,'' read, mazoo. This, with the pre-
ceding correction, will make the name: Kala-
mazoo. 
For "as," read, to. 
After "cost," add, each. 
For "2,500 feet," read, 250 feet. 
For "their," read, the. 
After the sum.................................. $2,025 00 
Insert: Add 10 per cent. for contin-
gencies.......................... 10,192 00 
Then the total as reported will be 
correct, viz .............................. 112,117 00 
After "that," insert, purpose. 
For "as," read, an. 
After "recommend," add, that. 
Third line from bottom. For "corps," read, engi-
neers. 
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For "1,800," read, 18,000. 
For "estimate," read, estimates. 
For "acordance," read, accordance. 
For "4,620," read, 4,720. 
After "1856," in place of the asterick (*) put the 
reference mark (t), which will then correspond 
with that of the corresponding note at the bottom 
of the page. 
For "adopted," read, adapted. 
For "breakwater," read, breakwaters. 
The running heading should be: "AN ADDITIONAL 
STEAM DREDGE BoAT FOR LAKE ERIE,'' instead of 
"BuFFALo HARBOR, NEw YoRK." 
The first word in this line, for " rate," read, rule. 
Preceding the word "harbor," insert, west, so as to 
read, west harbor-pier. 
Fifth line from bottom. In the foot note, for "24-lo 
cubic yards," read, 24! 0 cubic yards. 
Transfer the words "Cost of one crib," so as to place 
it as a heading immediately under the top line of 
this page. 
In the running heading. After the words "SODUS 
BAY HARBOR," insert, WAYNE COUNTY. 
In the running head. After the words "SODUS 
BAY HARBOR," insert, CAYUGA COUNTY. 
Being the fourth line from the bottom. For "prime," 
read, pine. 
For n Oswego," read, OsGOOD. 
For "WILLIAM SCHUZLER MALCOLM," read, 
WILLIAM SCHUYLER 'MALCOLM. 
Erase the word ''the'' before the word ''caulking.'' 
For " tack, " read, tacks. 
For "to harbor," read, to the harbor. 
Erase the words ''to it'' from the end of this line. 
For "1,498 lineal feet," read, 14,980 lineal feet. 
Erase the "&c.," after the words "per cord," at 
the end of this line. 
Opposite to the date "April 26, 1857," the course 
of the wind should be N. W. instead of (' N. N.'' 
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A 3. 
Errata in the Annual Report of Lieutenant Oolonel J. D. Graham, for 
the year 1857, on Lake Harbm· Impruvements, which is contained in 































Line from top. 
13 For "December" read, September. 
Bottom Line. For "34th of Congress," read, 34th 
Congress. 
11 For "continued," read, continue. 
1 Erase the article ''a'' in this line. 
5 Erase the comma (,) after the word "diameter." 
9, from bottom. Erase the character at the end of this line 
and substitute ~ (Delta.) 
3 For "prohihited," read, prohibited. 
28 For " GRAMAN," read, GRAHAM. 
At the head of the right hand column, for "observa-
tions," read, observation. 
18 For "lever," read, level. 
2d from bottom, for the figures" 13," as first written, read, 18. 
8 Erase the word "it" in this line. 
13 Transpose the word '' and'' so that it will follow the 
word "hundred." 
30 For "pipes," read, piers. 
17' Inclose the figures 225 in brackets, thus (225.) 
28 For the word "of," first written in this line, read, or. 
8 For "1854," read, 1852. 
33 For "price," read, sum. 
13 At the beginning of this line place the figures 16,500, 
so as to read "16,500 lineal feet." 
14 For "eet," read, feet. 
Transpose the first and second lines so that the words 
''cost of one crib'' will be the second line of this 
page. 
3, from bottom. For "Bvt. Col.," read, Bvt. Lieut. Col. 
14 After the word '' LAKE,'' insert the word CHAM-
PLAIN, so as to read, LAKE CHAMPLAIN 
HARBOR WORKS. 
33 Transpose the comma (,)from the word "squaring," 
to follow the word ''pine.'' 
20 For "harbo," read, harbor. 
29 For" o 1,200," read, of 1,200. 
30 For "o pier work," read, of pier work. 
18 In the left column of figures, for "$101,818 66," 
read, $401,818 66. 
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A 4. 
Addit,ional errata in the printing of L ,ieutenant Colonel J. D. G?'aham' s 
Annual Report fo'r the year 1858, on Lake Harbor Improvements, 
which is contained in val. 2, part 2, (labelled on the back, part 3,) of 
H. R. Doc. No. 2 (Executive) of the Thirty-fifth Congress, second 
session, from p. 1,099 top. 1,192. 'I'he above-mentioned errata are 
printed at pp. 906-908 of Senate (Executive) Doc. No. 2 of the Thirty-
sixth Congress, first session, and the following must be added: 






At the end of this line insert N. 
After the word "and," insert the word to. 
In the bottom line of figures in the sixth column 
from the left, for "24s," read, 23s. 
At the end of this line insert the word to. 
After the word "November" erase the semicolon (;) 
and in lieu insert a comma (,). 
A 5. 
Errata in the printing of the Annual Report of Lieutenant Colonel J. D. 
Graham, for the year 1859, on Lake Harbor Improvements, in volume 
3, of Senate and House of Representatives (Executive) Document No. 
2, of the Thirty-sixth Congress, first session, at pp. 884-1099. (Docu-
ments accompanying the President's message to Congress at the 
commencement of its said session.) 












For "page," read, pages. 
For "page," read, pages. 
For "practical," read, practicable. 
For "merchantile," read mercantile. 
Insert a'' decimal point (.)before the figures "88," 
so as to make it read, $212,953,021.88. 
For "time-gauge," read, tide-gauge. 
At the end of this line, after the word "higher," 
insert the words, or lower. 
Erase the semi-colon(;) after the word "lakes/' and 
substitute, in lieu, a comma (,). 
For "result," read, results. 
In the fourth line of figures, in the right hand 
column, for "6h. 01m. 00s.60," read 6h. 01m. 
00s.66. 
Bottom line of the right hand column of figures, for 
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In the fourth line of the right hand column of 
figures, for "6h. 04m. 35s.55," read, 6h. 04m. 
34s.58. 
For "5h. 49m. 65s.5," read, 5h. 49m. 55s.5. 
For "Walcott," read, Wolcott. 
After the word "north," insert the article, and. 
For the figure "2" at the beginning of this para 
graph, read, 3. 
For "accommodations," read, accommodation. 
For "ha:Lbors," read, harbor. 
For "repervian," read, riparian. 
Erase the word "in" at the beginning of this lin6. 
Above the words "SeC'J·eta.ry of War," insert, WIL-
LIAlVI R. DRINKARD, Acting. The paper was 
thus signed, and the seal of the war office attached, 
when the document was printed. 
In the middle column of figures, for "$0 20," read, 
$2 00. 
For "port at Chicago," read, port of Chicago. 
For "(frozen from 1st to 8th)," read, (frozen from 
1st to 9th.) 
In the sub-he~ding of this table the columns should 
be numbered "1, 2, 3, 4, 5, 6," respectively. 
In the footing of the third column, for "0.437," 
read, 0.137. 
For u canal," read, channel. 
At the end of the heading of the ninth column of 
Table E 3, add the word, daily. 
Erase the syllable "gan," which is repeated at the 
beginning of this line. 
For "1858," read, 1859. 
For "1849," read, 1859. 
For u1357," read, 1857. 
For "B. A. Staudart," read, B. A. Standart. 
After the letters ''G. G.,'' insert the figure 1, so as 
to read, G. G. 1. 
For "$5,168,354 80," read, $11,780)633 80. 
For "$19,281,023," read, $25,893,302 62. 
For ''import," read, imports. 
For "$34,610,876 62," read, $41,223,155 62. 
Item-Peas.-For "bushels," read, barrels. 
For "6,284," read, 14,722. 
For "$12,568 00," read, $29,444 00. 
After this line add the following item to the table, viz: 
"Wheat ................. bushels-6,595,433 at $1 = 
$6,595,433 00." 
In lieu of" $5,168,354 80" as the total of this table, 
read, $11,780,663 80. 
Bottom line. For "Chtcago," read, Chicago. 
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For "accempanying," read, accompanying. 
For the date "1858," at the end of the first table, 
read, 1859. 
Ten from bottom-erase the word, as 
In the headings of the third and fifth columns of the 
table, after the words "mentioned," place (,). 
TABLE A 6. 
A table of geographical positions of places determined from astronomical observations, between the years 1819 and 









<.:.C.) Positions. State or country. 
0 
z 
1 Albert's I~n: (Late widow Michaud's,) south bank . 
of the nver St. John............. ............................. Maine .................. . 
2 Allegash River: Samuel Bolton's house, at the mouth 
of ......................................................................... do .................. . 
*3 Allegash River: Head of the Great Falls of. ................... do ............... ·· .. 
*·4 Allegash River: Island near the head of Heron Lake ...... do ................. . 
5 Amity: The post office, (Dunn's house) ......................... do .................. . 
6 Aroos~o?k H1ll: Major Graham's .transit stan~ on the 
mendian of the source of the nver St. Croix .............. do .......... ········· 
*7 Aroostook River: The southeast extremity of the Ox 
Bow ...................................................................... do ............. ······ 
*8 Aroostook River: The forks of .................................... do ................... . 
9 Aroostook River: Its mouth in the river St. John ...... New Brunswick ..... . 
10 Big Black River: Its mouth in the River St. John, 
upper cape....................................................... Maine 
11 Big Black River: Astrol'lomical station opposite to its 
mouth, on Horse Island in the river St. John ............. do ................. .. 
12 Birch Creek: Its mouth in'the river St. Francis ............... do ................. .. 
13 Coomb's House: On the north bank of the river St. . 
John ............................................................... New Brunswick ..... . 
14 Ciroi's (Oliver) House: On the river St. John, oppo- . 























Longitude west of the meridian of 
Greenwich. 
North latitude. !---------.-------
0 I II 
47 17 22.30 
47 5 17.00 
46 56 59.60 
46 19 5.70 
45 56 38.00 
46 46 49.00 
46 25 50.80 
46 20 38.20 
46 49 2.00 
46 56 58.45 
46 56 57.75 
47 26 10.90 
47 21 23.50 
In arc. 
0 I 
68 27 31.05 
69 3 34.05 
69 6 54.75 
69 16 11.55 
67 49 56.55 
67 46 56.55 
68 26 15.55 
68 45 44.55 
67 42 38.55 
69 26 51.55 
69 26 45.75 
69 6 40.55 
67 55 25.05 
68 18 56.55 
In time. 
h. 1n. s. 
4 33 50.07 
4 36 14.27 
4 36 27.57 
4 37 4.77 
4 31 19.77 
4 31 7.77 
4 33 44.97 
4 35 2.97 
4 30 50.57 
4 37 47.43 
4 37 47.05 
4 36 26.67 
4 31 41.67 






































15 Cire's, (alias Joseph Croque's) Tavern: On the south 
bank of the river St. John ........................................ do ................... 15 47 14 19.80 68 1 34.75 4 32 6.32 1843 16 Fish Rive1·: Upper cape, at its mouth in the river St. 
John ............................................................... ...... do ................... 16 47 15 13.90 68 35 22.55 4 34 21.50 1842-3 17 Fort Fairfield: Lower block~house, right bank of 
Aroostook river ................................................. ...... do ................... 17 46 46 8.00 67 49 39.15 4 31 18.61 1841 18 Fort Kent: The block-house .................................. ...... do ................... 18 47 15 9.40 68 35 22.05 4 34 21.47 1842-3 19 Fort Kent: The officers' quarters ............................ ...... do ................... 19 47 15 3.70 68 35 16.75 4 34 21.12 1842-3 20 Grand Falls of the St. John: Major Graham's astro~ 
nomical station .................................................. New Brunswick ...... 20 47 2 55.10 67 44 31.05 4 30 58.07 1842 21 Grand Falls of the St. John: Sir John Caldwell's 
house .............................................................. ...... do ................... 21 47 2 55.60 67 44 31.65 4 30 58.11 1842 22 Grand Falls of the St. John: Costigan's hotel. ......... ...... do ................... 22 47 2 53.00 67 44 32.40 4 30 58.16 1842 23 Grand Falls of the St. John: Crest of the falls ......... ...... do ................... 23 47 3 2.10 67 44 29.25 4 30 57.95 1842 24 Grand River: Its confluence with the river St. John, 
lower cape ........................................................ ...... do ................... 24 47 11 4.00 67 57 14.55 4 31 48.97 1844 Ul i:lj 25 Grand Portage of the Temisquata: St. Francis river a 
bridge .............................. ., .............................. Canada East ........... 25 47 43 33.60 69 17 50.55 4 37 11.37 1842 ~ i:lj 26 Grand Portage of the Temisquata: Major Graham's 8 
astronomical station of November, 1842 ................ ...... do ................... 26 47 43 32.30 69 17 55.55 4 37 11.67 1842 > *27 Great Machias River: Its mouth in the Aroostook ~ 
river ............................................................... Maine ................... 27 46 37 15.60 68 24 23.55 4 33 37.57 1841 ~ 28 Green River: Astronomical station at Louis Thibe- 0 deau's house, left bank of the river St. John ......... New Brunswick ...... 28 47 18 24.70 68 8 58.05 4 32 35.87 1842 1-xj 29 Green River: Its confluence with the river St. John, 
~ upper cape ....................................................... ...... do .................... 29 47 18 20.60 68 8 54.00 4 .32 35.60 1842 30 Horse Island: In the river St.John; Major Graham's > 
astronomical station near its center ...................... Maine ................... 30 46 56 57.75 69 26 45.75 4 37 47.05 1843-4 ?d 31 Head of Little Black Rapids: In the river St. John ......... do ................... 31 47 5 3.20 69 8 31.05 4 36 34.07 1844 32 Houlton: Astronomical station in the garden of Houl~ 
ton's Tavern, fifty feet southwest of the tavern ............ do ................... 32 46 7 28.48 67 49 22.05 4 31 17.47 1840-4 33 Houlton: The flag~staff of Hancock Barracks ................ do ................... 33 46 7 39.38 67 48 57.30 4 31 15.82 1840-4 34 Intersection of the meridian of the monument at the 
source of the river St. Croix with the north shore 
of the rive< St. John at Maximilian Rieu' 's house .. 'I New B'unswick ...... I 34 
I 
47 3 45.70 I 67 46 56.551 4 31 7.77 1843 
351 JaFra~~isn~~ .. ~:~ ... ~~.~:~ .. ~~·t·r·~~~~t.~ .. ~~ .. t.~~.~i.~~.~ .. ~.t.' .. Maine ................... 35 47 26 13.80 69 6 43.50 4 36 26.90 1842 
*36 Junction of the two Little Madawaska lakes, at the 
head of the Little Madawaska rivet", a tributary to 
the A<o ostoo k ................................................... I ...... do , ............. , ... ·J 36 
I 
47 1 5.80 I 68 13 53.551 4 32 55.571 1842 OJ 371 L~ncoln: True.'s Tavern ............. : ............................... do ................... 37 45 21 33.00 68 32 41.55 4 34 10.77 1841 
-.:r 38 L1ttle Black R1ver: Low.er cape at 1ts mouth .................. do ................... 38 47 7 3.00 6~ 5 23.55 4 36 21.57 1844 t-' 




<2 ~C) C) ~a) 7-< • 




0 0 z z 
0 I II 
*39 Masardis or St. Croix River: Its mouth in the Aroos-
took river ......................................................... Maine ................... 
40 Madawaska River: Its confluence with the St.John, 
39 46 33 19.00 
lower cape ....................................................... New Brunswick ...... 40 47 21 39.40 41 Madawaska River: The bridge at its mouth ............. 
...... do ................... 41 47 21 47.80 42 Madawaska River: The British block-house near the 
mouth of thil!i river ........................................... 
...... do ................... 42 47 21 51.40 
43 Moose Rivulet: Its mouth in the river St. John ........ Maine ................... 43 46 42 9.80 44 Mars Hill: The summit of the most southern peak ... 
...... do ................... 44 46 30 21.00 
45 Otter Brook: Its confluence with the St. Francis river. Canada East. ......... 45 47 37 16.20 46 Park's Hill: Major Graham's transit stand on the 
meridian of the source of the river St. Croix .......... Maine ................... 46 46 6 39.]0 
47 Pine Island, (one of the seven-island group in the 
river St.John:) The head of.. ............................. 
...... do ................... 47 46 46 52.00 48 Pohenagamook Lake: The large iron boundary 
monument on the west shore, at the outlet of ......... 
...... do ................... 48 47 23 33.25 49 Pohenagamook Luke: Its head, west shor.e of ......... 
...... do ................... 49 47 31 39.00 50 Pettiquggamas Lake, (the first lake of the St. Francis 
river, in ascending:) Its head .............................. 
...... do ................... 50 47 14 26.22 51 Pettiquggamas Lake: Astronomical station, 83 feet 
S. 270 ~· of the mout_h of Trout brook, a tributary 
of the nver St. Francis ....................................... 
...... do ................... 51 47 14 9.70 52 Pctte'iquaggamac Lake, or Beatt Lac, (the second lake 
of the river St. Francis, in ascending:) Its head, 
west shore ....................................................... 
...... do ................... 52 47 22 40.30 53 Quebec: Payne's Hotel, in the Union Building ......... Canada East .......... 53 46 48 40.10 54 Quebec: The center of the citadel ................................. do ................... 54 46 48 17.30 55 Quebec: Telegraph on the northeast bastion. of the 
citadel ............................................................... , .... do .......... , ...... , • 55 46 48 25.70 





0 I II h. ?n. s. 
68 20 56.55 4 33 23.77 
68 19 17.55 4 33 17.17 
68 19 29.05 4 33 17.97 
68 19 21.25 4 33 17.42 
69 43 11.55 4 38 52.77 
70 8 53.00 4 40 35.50 
69 17 54.00 4 37 11.60 
67 46 56.55 4 31 7.77 
69 35 52.05 4 38 23.47 
69 13 15.45 4 36 53.03 
69 17 28.05 4 37 9.88 
69 1 56.55 4 36 7.77 
69 1 23.55 4 36 5.57 
69 3 17.55 4 ::6 13.17 
71 12 17.55 4 44 49.17 
71 12 21.30 4 44 49.42 




















56 Riviere du Loup: Royal hotel. .............. : ............... ...... do ................... 56 47 50 16.40 69 
57 St. Croix River: Boundary monument at 1ts source ... Maine and New Brunswick line ..... 57 45 56 36.80 67 
58 St. Francis River: Hammond's barn, near its month. N ew Brunswick ...... 58 47 10 57.30 68 
59 St. Francis River: Major Graham's astronomical sta-
tion of October 16, 1842, ·on the left bank of, and 
S. 360 30' E., 360 feet below the lower extremity 
...... do ................... of Ja1u Island .................................................. 59 47 26 10.90 69 
60 Southwest Branch of the River St. John: M ajor 
Graham's astronomical observatory near the treaty 
Canada .................. point ............................................................... 60 46 25 0.09 70 
61 Southwest Branch of the River St. John: The inter-
section of its right bank with the straight line of 
boundary ......................................................... Maine and Canada 
line .................... 61 46 25 2.00 70 
62 T en Mile Line: Its southeast extremity on the river 
St. John, below the Grund Forks ........................ :J\1aine ................... 62 46 34 36.90 69 
63 Ten Mile Line: Its northwest extremity, on the north-
west branch of the river St. John ......................... ...... do ................... 63 46 41 46.00 70 
64 Tree Island: In the river St. Francis; Major Gra-
ham·~ astronomical station of October 17, 1842 ...... ...... do ................... 64 47 27 9.10 69 
65 Trout Brook: Its mouth in Lake Pettiquaggamas, or 
first lake of the river St. Francis in ascending ........ ...... do ................... 65 47 14 10.37 69 
66 Weston: Butterfield's house .................................. ...... do ................... 66 45 41 21.00 67 
67 Weston: Post office of 1838 ................................... ...... do ................... 67 45 41 10.00 67 
68 Woodstock: Grover's inn, nearly opposite to the 
British barracks ................................................ New Brunswick ...... 68 46 8 53.90 67 
PART 2. 
69 Augusta: The Augusta House Hotel. ..................... Maine ................... 69 44 18 33.60 69 
70 Bangor: The Bangor Hotel. .................................. ... . do ...................... 70 44 47 46.00 68 
71 Calais: Thompson's Hotel .................................... ... . do ...................... 71 45 11 25.00 67 
72 C~e Elizabeth light: The eastern of the two, or the 
xed light off Portland· harbor ............................ .... do ...................... 72 43 33 56.20 70 
73 Eastport: Fort Sullivan ........................................ .... do ...................... 73 44 54 27.00 66 
74 Forks of the Kennebec: Major Graham's astronom-
ical station ....................................................... .... do ...................... 74 45 20 7.03 69 
31 47.55 4 38 
47 56.55 4 31 
53 55.05 4 35 
06 40.55 4 36 
3 17.55 4 40 
3 32.55 4 40 
52 52.55 4 39 
0 2.55 4 40 
4 32.00 4 36 
1 24.05 4 36 
51 47.55 4 31 
51 47.55 4 31 
34 38.55 4 30 
46 30.00 4 39 
46 9.70 4 35 
16 18.00 4 29 
11 52.50 4 40 
59 1.50 4 27 























































TABLE A 6-Continued. 
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75 Forks of the Kennebec: The east end of the bridge 0 I II 
over the eastern branch of the Kennebec river ........ Maine ................... 75 45 20 7.20 
76 Forks of the Kennebec: Bmnham 's hotel. .............. .... do ...................... 76 45 20 7.50 
77 Fort Preble, Portland harbor: The flag-staff ............. .... do ...................... 77 43 38 56.30 
78 Fort Scammel, Portland harbor: The block-house .... .... do ...................... 78 43 39 1.10 
t79 Head of Connecticut river: Lieutenant Emory's as-
trono1nical station .............................................. New Hampshire ..... 79 45 14 58.06 
t80 Hog's Back mountain ........................................... Canada ................. 80 45 40 . . 16.50 
tBI Moose hill: Highland boundar~ ............................. Me. and Can 'a line. 81 45 30 18.00 
82 Moose River post office: Lowe l's house .................. Maine ................... 82 45 39 16.70 
83 Portland: Sauter's old observatory, on Cumberland 
street, corner of Boyd street. ............................... .... do ...................... 83 43 39 44.50 
84 Portland: Dome of the exchang·e ........................... .... do ...................... 84 43 39 27.00 
85 Portland: Center of the town hall. .......................... .... do ..................... 85 43 39 26.70 
86 Portland: Mountjoy, the marine telegraph ............... .... do ...................... 86 43 39 56.30 
87 Portland: Portland light ....................................... .... do ...................... 87 43 37 23.30 
t88 Saddle Back mountain .......................................... Me. and Can 'a line. 88 45 20 56.40 
89 Scowhe¥n: Moore's inn ...................................... Maine ................... 89 
························ 90 Solon: he Curratunk house .................... ............ .... do ...................... 90 44 56 56.00 
91 Tasche1·eau 's House: Highland boundary on the 
Kennebec and Q.uebec road ................................. Canada ................. 91 45 48 36.70 
92 Taschereau's House: Large iron boundary monu-
ment, No. 351 ................... ., .............................. Me. and Can'a line. 92 45 48 38.10 
93 w·aterville: Intersection of Main and Silver streets ... Maine .................... 93 44 32 50.24 
------~ -
Longitude west of the meridian 
of Greenwich. 
In arc. In time. 
0 I II h. m. s. 
69 57 44.10 4 39 50.94 
69 57 42.60 4 39 50.84 
70 13 30.00 4 40 54.00 
70 12 38.00 4 40 50.50 
71 12 27.00 4 44 49.80 
70 33 19.50 4 42 13.30 
70 42 54.00 4 42 51.60 
70 15 39.00 4 41 2.60 
70 15 10.50 4 41 0.70 
70 15 10.50 4 41 0.70 
70 15 27.00 4 41 1.80 
70 14 32.00 4 40 58.13 
70 12 21.00 4 40 49.40 
71 0 43.50 4 44 2.90 
69 42 54.00 4 38 51.60 
69 51 11.50 4 39 24.00 
70 23_:40.00 4 41 34.66 
70 23 37.00 4 41 34.46 
69 ·~ 0.00 4 38 26.00 
I 
































































Albany The State capitol ..................................... 
Albany The ucade1ny .......................................... 
Canaan Major Graham's astrollomical observatory ... 
Canaan: Boundary monument on Hall's stream ....... 
Canaan Village: (By survey from No. 97) ............... 
Hall's Stream: (A tributary to the Connecticut 
river.) The upper cape at its mouth ................... 
Hall's Stream: The m1ddle of the bridge near its 
mouth ............................................................. 
Hall's Stream: Beacher's dwelling-house near its 
mouth ............................................................. 
Jay Mountain, (of the Green Mountain range:) Its 
summit 4,030 feet above the ocean level ................ 
Montreal: Astronomical station of Ca~tin William 
F. Robinson, royal engineers, on St. elen 's Island 
Montreal: The Catholic cathedral ........................... 
Montreal: The Protestant Episcopal cathedral. ......... 
Odelltown: The church steeple ............................... 
Odell town: Robinson's stone house ......................... 
Odell town: The British cavalry stone stables ............ 
Owl's Head: West shore of Lake Memphremagog; 
the summit of its highest peak 1,802 feet above the 
level of this lake, or 2,558 feet above the ocean 
level ................................................................ 
Richford: Lieutenant Thorn's astronomical station .... 
Richford: The boundary monument, No. 602, distant 
2,412 feet due north of Lieutenant Thorn's astro-
non1ical station ...................................... . .......... 
PART 3. 
State or country. 
New· York ............. 
...... do .................... 
Vermont and Can-
ada line ............... 
...... do .................... 
Vermont ................ 
...... do .................. 
...... do ................... 
...... do ................... 
...... do ................... 
Canada East .......... 
...... do ................... 
...... do ................... 
...... do ................... 
...... do ................... 
...... do ................... 
...... do ................... 
Vermont ................ 









0 I II 
94 ........................ 
95 ................. , ....... 
96 45 0 47.58 
97 45 0 47.44 
98 44 59 44.00 
99 45 0 28.15 
100 45 0 30.60 
101 45 0 32.48 
102 44 55 30.00 
103 45 30 53.66 
104 45 30 21.00 
105 45 30 26.10 
106 45 2 38.90 
107 45 1 0.50 
108 45 2 44.96 
109 45 3 38.60 
llO 45 0 35.60 
111 45 1 0.00 
Longitude west of the meridian 
of Greenwich. 
In arc. In time. 
0 I II h. m. s. 
73 45 33.90 4 55 2.26 
73 4.5 2R.70 4 55 1.91 
71 30 48.00 4 46 3.20 
71 30 47.45 4 46 3.16 
71 32 45.00 4 46 11.00 
71 30 55.24 4 46 3.68 
71 30 55.66 4 46 3.71 
, 
71 31 3.42 4 46 4.23 
72 31 42.00 4 50 6.80 
73 32 21.00 4 54 9.40 
73 34 45.93 4 54 15.06 
73 34 44.27 4 54 14.13 
73 23 10.80 4 53 32.72 
73 22 12.60 4 53 28.84 
73 23 6.20 4 53 32.42 
72 18 4.20 4 49 12.28 
72 41 7.50 4 50 44.50 









































TABLE A 6-Continued. 
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0 I II 
t112 Richford: The village brick church ......................... Vermont ................ 112 44 59 55.70 
113 Rouse's Point: The prime vertical transit stand of 
Major Graham's astronomical observatory ............ New York ............. 113 45 0 28.20 
114 Rouse's Point: The center of Fort Montgomery ....... ...... do ................... 114 45 0 26.72 
115 Rouse's Point: The sulphur spring ......................... ...... do ................... 115 45 0 15.11 
116 Rouse's Point: The stone church at Rouse's Point 
village ............................................................. ...... do ................... 116 44 59 2.80 
117 Rouse's Point: The stone monument on the boundary 
line at Webb's house ........................................ NewYorkand Can-
ada line ............... 117 45 0 42.85 
118 Rouse's Point: The stone moiinment, inscribed" lat-
itude 450,-J. D. Graham, 1845," which marks 
the parallel of 450 of latitude .............................. Ne\v York ............. 118 45 0 0.00 
'lfl19 St. Regis: The boundary monument, No. 77 4, on the 
southeastern shore of the river St. Lawrence ......... NewYorkand Can-
ada line ............... 119 45 0 1.50 
'lf120 Stanstead: (East shore of the Lake Memphremagog.) 
Astrono1nical station .......................................... Canada East .......... 120 45 0 27.87 
121 Stony Point: West shore of Lake Champlain .......... New York ............. 121 44 58 22.13 
122 Wind Mill Point: Eastern shore of Lake Champlain Vermont ................ 122 44 58 59.42 
PART 4. 
123 Albany, (sometime called ~ ew Albany:) The inter- . . 
oectwn of Maple and Mam streeta .................. , .... llhno"···················1 123 1 41 47 2o.JO ! 
124 . Aronr{{~;f·~~~~~~r:..~~~.~~~.~~~~·t·~~·.~~.~~.~~.~.~.:l:~~~:: ........ do ................... 124 41 30 59.80 
125: Ashtabula: Center of the north public square or park Ohio ...................... 125 41 52 4.00 
Longitude west of the meridian of 
Greenwich. 
In arc. In time. 
0 
40 
II h. m. s. 
72 33.00 4 50 42.20 
73 21 27.00 4 53 25.80 
73 20 53.75 4 53 23.58 
73 21 48.50 4 53 27.23 
73 21 51.20 4 53 27.41 
73 21 27.00 4 53 25.80 
73 21 40.35 4 53 26.69 
74 39 47.25 4 58 39.15 
72 12 38.25 4 48 50.55 
73 21 18.80 4 53 25.25 
73 20 27.70 4 53 21.84 
90 13 28.95 1 6 0 53.931 
90 33 49.80 6 2 15.32 





































126 I Camanche: Intersection of Main and Maxan streets 1 Iowa ..................... / 126 41 46 s8.9o 1 90 15 6.55! G 1 0.43 1 1858 
127 Camanche: Flag-staff on Chicago street, a_bo~lt _on~ I 
hundred yards west of the shore of the Miss1sstpp1 
127 1858 river ...................................................................... do ................... 41 46 51.30 90 15 11.10 6 1 0.74 
128 Chicago: Station No. 1; the observing station of . . 
128 ]\i[ay, 1857 ............................................... :'"''" lJl11101S ................... 41 53 50.30 87 37 41.40 5 50 30.76 1857-8 
129 Chicago: Station No.2, in the yard of the Umver-
129 
--1 sity of Saint Mary of the Lake ................................. do ................... 41 53 50.50 87 37 43.75 5 50 30.92 1857-8 
0 130 Chicago: Chicago observing station No. 3, on the ~ north sidewalk of Huron street, 80 feet east of the 
H middle of "\¥"olcott street .................. _. ................. ! ...... do ................... [ 130 41 53 46.30 87 37 44.05 1 5 50 30.94 I 1857-8 H 
I 
131 Chic.ago: Steeple of the Roman CatholiC church of 
"The Holy Name," on Wolcott street, between 
Huron and Superior streets ....................................... do ................... 131 41 53 48.00 87 37 44.25 5 50 30.95 1857-8 ~ 132 Chic~o: Steeple of the Episcopal church of St. James, 
-l' U1 on ass street,' at the southeast cor. of Huron street. ...... do ................... 132 41 53 45.20 87 37 39.55 5 50 30.64 1857-8 t<:J 
133 Chicago: Dome of the city hall or court-house ......... ...... do .................... 133 41 53 6.20 87 37 57.75 5 50 31.85 1857-8 0 
134 Chicago: The new iron light-house at the east end ~ t<:J 
of the United States north harbor pier, erected by i-'3 
Lieutenant Colonel J.D. Graham, and first lighted > 
June 29, 1859 ................................................... ...... do .................... 134 41 53 24.90 87 36 55.50 5 50 ':27. 70 1857-8 ::::; 
135 I Chicago: The old stone lig·ht-house on the south ~ 
bank of Chicago river, near River street, (torn 0 
down in August, 1860) ....................................... ...... do .................... 135 41 53 22.50 87 37 35.32 5 50 30.35 1857-8 l'o::j 
136 I Chicago: The point where stood the flag-staff of ~ Fort Dearborn; destroyed in 1856 to cut off a bend 
>-in Chicago river ................................................ ...... do .................... 136 41 53 22.90 87 37 32.15 5 50 30.14 1857-8 p 137 I Chicago: Steeple of the west market-house, at the 
intersection of the middle of Randolph street with 
the west margin of Des Plaines street ................... [ ...... do .................... 1 137 41 53 8.40 87 38 44.35 I 5 50 34.96 1857-8 
138 I Chrcago: Intersection of the middle of North Clark 
street with the middle of Michigan street, north 
division of the city ........................................... 1 ...... do .................... 1 138 I 41 53 28.50 I 87 37 55.65 I 5 50 31.70 1857-8 
139 I Chicago: Tall chimney of the Illinois Central Rail-
road Company's machine shop, on the lake shore, 
between Twelfth and Fennimore streets, south 
division of the city ........................................... 1 ...... do .................... 1 139 I 41 51 50.50 I R7 37 17.82 I 5 50 :29.19 I 1857-8 
140 I "City of Rock Island:" The center of Washington 
square, (called on some of the older maps "Church 
141 1 "~£;r~~')R.~~k 'i~~~~ci·:·;;·j)·~;.;;~ .. ~r·~h'~ .. ~~·~·l:t~l;~~~~ .. ~- ..... do .................... , 140 I 41 30 37.80 I 90 34 13.951 6 2 16.931 1859 en 
-T 
on Orleans street, between Elk and Deer streets ............ do .................... 141 41 30 33.70 90 34 38.85 G 2 18.59 1859 
-l 






Longitude west of the meridian of 
,_, 
<B ,_, ~ 3 <l.) ~ ~ Greenwich. <l.) • ~a) 
Positions. State or country. ,_, <.) North latitude. "0~ ,_, <.) t85 >::.S ,sr:: <l.) 
0 ~ s 0 z In arc. In time. ~ z 
-
0 I II 0 I 
" h. m. s. 142 Cleveland: The new court-house ........................... Ohio ...................... 142 41 30 5.00 81 42 2.55 5 26 48.17 1858 143 Cleveland: The light-house on the hill ..................... ...... do .................... 143 41 30 7.60 81 42 28.05 5 26 49.87 1858 144 Cleveland: The beacon-light at the end of the United 
States harbor pier .............................................. ...... do ................... . 144 41 30 16.50 81 42 57.60 5 26 51.84 1858 145 Columbus, the State Capital: Dome of the capitol.. .... ...... do .................... 145 39 57 43.20 83 0 4.35 5 32 0.29 1859 \;d 146 Davenport: The court-house .................................. Iowa ..................... 146 41 31 24.80 90 34 40.05 6 2 18.67 1859 :?1 147 Dubugue : Center of the city as now built ................ ...... do .................... 147 42 29 55.00 90 39 56.55 6 2 39.77 1859 "'0 0 148 Dunleith: The passenger house at the northwestern \;d terminus of the Illinois Central railroad ................ Illinois .................. 148 42 29 42.50 90 38 53.55 6 2 35.57 1859 >-3 149 Elyria: Dome of the court-house ............................ Ohio ...................... 149 41 22 1.25 82 6 48.90 5 28 27.26 1859 0 150 Erie: Steeple of the court-house ............................ Pennsylvania .......... 150 42 7 49.30 80 5 41.70 5 20 22.78 1858 1-:rj 151 E1·ie: The light-house ........................................... ...... do .................... 151 42 8 42.70 80 4 12.25 5 20 16.81 1858 152 Erie: The beacon light at the lakeward end of the >-3 
United States west pier ...................................... ...... do .................... 152 42 9 16.70 80 5 4.05 5 20 20.27 1858 ~ 153 Erie: Stone monument, placed by the late Professor tr:l 
Andrew Ellicott, at the west corner of Parade and 
Front streets, inscribed, " 1795, latitude 420 8' 
14"; var. 00 431 E." .......................................... 
...... do .................... 153 42 8 20.81 80 5 13.80 5 20 20.92 1858 154 Fulton: Intersection of the middles of Base and 
Cherry streets ................................................... Illinois .................. 154 41 52 3.00 90 9 59.55 6 0 39.97 1858-9 155 Fulton: The foot of Cherry street, on the east bank 
of the Mississippi river ....................................... ...... do .................... 155 41 52 3.00 90 10 11.70 6 0 40.78 185R-9 156 Lyons: Intersection of the middles of Exchange and 
Third streets .................................................... Iowa ..................... 156 41 52 15.00 90 10 38.55 6 0 42.57 1858-9 157 ~ons: Turret of the Female Institute ........................... do .................... 157 41 52 10.51 90 11 11.10 6 0 44.74 1858-9 158 adison, the Capital of Wisconsin: Dome of the 
State capitol . ....... ............ .... .. . ........... ........... .... Wisconsin ............. 158 43 4 30.80 89 23 12.30 5 57 32.82 1859 159 .Marais des Osiers: The west end of the ferry, on the 
Albany and "City of Rock Island" stage road ...... Illinois .................. 159 41 46 11.62 90 14 55.05 6 0 59.67 1858 160 Michigan City: Center of the public square ............. Indiana ...... ~ ........... 160 41 43 8.33 86 54 19.95 5 47 37.33 185l'<--9 
161 Michigan City: The light-house ...........................•....... uo .. ·················· 161 41 43 22.88 
162 Michigan City: Intersection of the centers of Frank-
lin and Michigan streets ............................................ do .... _. ............... 162 41 43 11.23 
163 Milwaukie: Dome of the court-house...................... W1sconsm ............. ]63 43 2 34.61 
164 Milwaukie: Steeple of the Roman Catholic church 
on Jackson street .................................................... do .................... 164 43 2 33.70 
165 Milwaukie: The Jight-house si~uated near the foot of 
Wisconsin street, on the lugh bank of the lake 
shore ..................................................................... do .................... 165 43 2 24.00 
166 Milwaukie: The beacon light at the east end of the 
north harbor pier ............................................... ...... do .................... 166 43 1 37.00 
167 New Buffalo: Intersection of the middles of Whitta-
kcr avenue and Mechanics' street ........................ Michigan ............... 167 41 47 47.00 
168 New Buffalo: The light-house ................................ ...... do .................... 168 41 47 43.50 
169 Niles: Intersection of Main and Fourth streets .......... ...... do .................... 169 41 49 54.00 
170 Niles: Steeple of Trinity church, (Episcopal,) at the 
southeast corner of Broadway and Fourth streets ... ...... do .................... 170 41 49 46.]0 
171 Niles: Foot of Main street, on the east bank of St. 
Joseph river ..................................................... ...... do .................... 171 41 49 54.00 
172 Prairie du Chien: Telegraph office at the western 
terminus of the Milwaukie and Mississippi rail-
road, on the left, or east bank of the Mississippi 
river ..................................................... ····· .... Wisconsin .............. 172 43 2 0.15 
173 Racine: Dome of the court-house ........................... ...... do .................... 173 42 43 44.60 
174 Racine: Tower of St. Luke's church, (Episcopal) ... ...... do .................... 174 42 43 45.40 
175 Toledo: Intersection of the centers of Jefferson and 
Superior streets ................................................. Ohio ...................... 175 41 39 1.57 
176 Toledo: The railroad depot, ticket office ..................... do ....................... 176 41 38 47.04 
177 Waukegan: Dome of the court-house .. . . ... . . ......... ... Illinois ................... 177 42 21 43.70 
178 Waukegan: Intersection of Madison street with the 
shore of Lake Michigan .......................................... do .................... 178 42 21 44.20 
179 Waukegan: The light-house ....................................... do .................... 179 42 21 29.30 
All the foregoing are believed to be close determinations. 
86 54 29.10 5 
86 54 18.00 5 
87 54 22.05 5 
87 54 19.05 5 
87 54 4.05 5 
87 53 55.80 5 
86 44 53.55 5 
86 45 33.90 5 
86 15 37.80 5 
86 15 36.60 5 
86 15 54.30 5 
91 8 35.25 6 
87 47 0.55 5 
87 46 57.55 5 
83 32 21.75 5 
83 32 14.40 5 
87 50 7.20 5 
87 49 36.50 5 






















































TABLE A 6-P ART 4-CJontinued. 
The following positions are derived from measurement of couri:es and distances on C. H. Stoddard's map of Scott county, Iowa, and Rock Island 
county, Il1inois, published in 1857, on a scale of one mile to one inch, taking the position of the center of Washington square, in the "City of Rock 
Island," (see position No. 140 of this table,) as the initial point or point of reference. Understanding that that map was laid down from the United 
States land surveys, we think these four positions are given accurately enough for general geogwphical purposes, 
~ ' I ~ Longitude west of the meridian of :... ~ 
.£ ~eli 1':: • Greenwich. <1.)"0 
... 8 '"'0(1) ... (.) Positions, State or country. North latitude. c .s~ .2= £::•"" q) 
<:.! s 
0 0 In arc, In time. ..s:: 
z z ~ 
---
0 I II 0 I II h. m,. s. 
180 Moline: The south end of the bridge connecting with 
Rock Island ..................................................... Illinois .................. 180 41 30 37.00 90 30 46.05 G 2 3.07 1859 
181 "Rock Island City:"* On Rock river ..................... ...... do .................... 181 41 28 14.30 90 35 2.55 6 2 20.17 1859 
182 Rock River: Its n~outh, in t~e Mjssissippi river, or 
the west extremity of the ISland in the mouth of 
Rock river ....................................................... 
..... . do .................... 182 41 29 1.30 90 35 49.05 6 2 23.27 185!) 
183 Watertown: On the left, or east shore of the l\1issis· 
sippi river ..................................................... , .. 
...... do . ................... 183 41 32 19.60 90 24 .'58.05 6 1 3[1.87 1859 
~This _rla.ce, "Rock Island City," is situated on the right bank of Rock river, about three miles south of the 11 City of Itock Island.'.' This last 

















~ ~ Longitude west of the meridian of 2 
~ . ~ .i Greenwich. ~ ..0 
:-. 8 Positions. State or country. 2 ~ North latitude. ,.... S 
<8 2 ~ <ll a:;·<! 
0 I I . A"' z z n arc. n time. 1$: 
0 1 II 0 I II h. m, S, 
184 Belgrade: On Sabine river ..................................... Texas.................... 184 30 37 38.00 93 40 18.00 6 14 41.20 1840 
185 Boyer River: At the commencement of the Highlands, 
or the Missouri bluffs........................................ Io,va ..................... 185 41 32 23.00 ........................ ........................ 1820 
186 Cape Girardeau: Right bank of the Mississippi river .. Missouri................ 186 37 18 39.00 ........................ ...... .................. 1820 UJ. 
187 Cow Island: Cantonment of the rifle regiment, left t:rj 
bank of the Missouri river ................................. Kansas.................. 187 39 25 5.00 ........................ ........................ 1819 ~ 
188 Elk-horn River, a tributary to the River Platte. Its t_xj 
n1outh ... .. .. .. ..... .. ...... ...... .. .. .. .. .. .. .. .. .. .. .. .... .. .. ... Nebraska............... 188 41 12 0. 00 .. .. .. .. .. .... .. .. .. .. .. ... .. .... .. .. . .... .. .. .. 1820 ;: 
189 Engineer Canton.~~nt:. ~ea.r Council Bluffs, right r: , 
9 
~ 
bank of the M1ssoun nver ....................................... do ... .. .... .. ......... 189 41 2a 4. 00 .. .. .. . .. .... . .. .. .. .. .. ..... .. .. .... .. .. ... . ... ll::l19-""0 1-<:l 
190 Hickman's Bouse: Sabine river, about half a mile i 
south of Thompson's ferry ................................. Louisiana............... 190 30 55 54.00 93 31 18.00 6 14 5.20 1840 0 
191 Hickman's Ferry: Left bank of Sabine river ................... do.................... 191 31 3 28.00 93 31 11.00 6 14 4. 70 1840 '=rj 
192 Logan's Ferry: Left bank of Sabine river ............... Louisiana and T exas ~ 
boundary............. 192 31 58 24.00 94 0 3.00 6 16 0.20 1840 > 
193 Monterey: The cathedral on the Grand Plaza .......... Mexico.................. 193 25 39 34.00 ........................ ........................ 1846 ~ 
194 Natchez: The old Spanish fort ............................... Mississippi............. 194 31 33 45.00 ........................ ........................ 1820 • 
195 Pendleton: Gaine's ferry ....................................... Texas.................... 195 31 38 15.00 93 44 33.00 6 14 58.20 1840 
19ti Platte River: The upper cape at its mouth ............... Nebraska............... 196 41 3 13.00 ................. ...... .................... .... 1820 
197 Pass of the Sabine: Everett's house ........................ Texas.................... 197 29 43 54.00 93 51 30.00 6 15 26.00 1840 
198 Rep~1blican Pawnee Village: On the Loup fork of the 
R1verPlatte ...................................................... Nebraska ............... 198 41 17 3.00 ............................................... 1820 
199 Sabine River: West cape at its mouth ..................... Texas.................... 199 29 41 27.50 93 50 15.00 6 15 21.00 1840 
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'''STATIONS Nos. 3, 4, 7, 8, 27, 36, AND 39.-The latitudes of these stations were determ-
ined from astronomical observations by my assistant, Lieutenant Thomas J. Lee, of the 
topographical engineers, while employed in surveying, under my direction, the Aroostook 
river and the adjacent country, in the year 1841, and the Allegash river and the Eagle lakes 
in 1842. The longitudes of these stations were determined by him by time obse~·vations and 
chronometrical comparisons with my primary meridian of the monument at the source of 
the river St. Croix, whose longitude is given in Nos. 34 and 57 of the above table. I had 
traced this meridian astronomically in 1840 and 1841, and marked it by a vista, cut through 
the forests of Maine and New Brunswick, for a distance of ninety miles north from the 
aforesaid monument. 
t STATION No. 79, Head of Connecticut River.-The latitude was determined, by my orders, 
with the zenith and equal altitude telescope, after Captain Talcott's method, Ly Lieutenant 
Vv. H. Emory, topographical engineers, assistant on the Northeastern Boundary Survey. 
The longitude was derived by him from azimuths, observed from different parts of the sur-
veyed line, based on my determinqtion of the longitude of Taschereau's house, on the high-
land boundary, as given in No. 91 of the table. 
t STATION No. 80, Hog's Back Mountain, Canada.-Determination of Lieutenant W. H. 
Emory, topographical engineers. 
tSTATIONS Nos. 81 AND 88, .JI;Joose Hill and Saddle Back Mountain.-Determinations of Lieu-
tenant William H. Emory, topographical engineers. The latitudes were derived from sex-
tant observations made by him. The longitmles were derived from observed azimuths and 
measurements on the line of survey by him, based on my determination of the position of 
Taschereau's house, as stated in No. 91 of the table. 
tSTATIONS Nos. 93 AND 95, .!llbany, the State capital, New York.-These longitudes were 
derived from chronometrical connections with my primary meridian at Rouse's point, by 
means of the transmission, forth and back, of many chronometers. The necessary time ob-
se1·vations were made at East Albany, by my assistant, Lieutenant George Thom, of the 
topographical engineers; those at Rouse's Point were made by myself. The connection 
between the observin~ station at East Albany and the State capitol was made by triangula-
tion by Lieutenant Tlwm. 
tSTATION No. 102, Jay Mountain.-This position is given as derived by my assistants, on 
the survey of the boundary under the treaty of Washington-Lieutenants George Thom and 
A. W. Whipple, topographical engineers-by trigonometrical connections with the astro-
nomical stations at Richford, in Vermont, and Stanstead, in Canada East. The elevation 
was derived, by Lieutenant Whipple, from trigonometrical measurement referred to the 
elevation of the surface of Lake Memphremagog. The longitude is ultimately based on a 
reference to my meridian of Rouse's Point 
f STATIONS Nos. 103, 104, 105, Mont1·eal, Canadct.-The latitudes here given are exclusively 
the determinations of Captain William F. RobinsGn, of the Royal British Engineers, who 
was attached, on the part of that government, to the survey of the boundary, under the 
treaty of Washington. The longitudes are based upon that of Rouse's Point, as determined 
by myself. The connection was made by thirty-two comparisons, derived from the trans-
mission, forth and back, of United States chronometers, between Rouse's Point and St. 
Helen's Island. The necessary time obse1·vations were made at St. Helen's lsland by Captain 
Robinson, Royal Engineers, and at Rouse's Point by myself. 
§STATION No. 109, Owl's Head.-This position is the determination of Lieutenant A. W. 
Whipple, topographical engineers, by trigonometrical connection, in azimuth and distance, 
with the astronomical station at Stanstead, in Canada East, and, in elevation, with the level of 
Lake Memphremagog. The longitude rests upon comparisons with the meridian of Rouse's 
Point, according to my determination of its longitude. 
tSTATIONs Nos. 110, 111, 112, Richfm·d, Vermont.-The latitudes here given are the deter-
minations, under my orders, of LieutP.nant George Thom, topographical engineers, by 
observations of the transits of stars, east and west, over the prime vertical plane. The 
longitudes are derived from chronometrical connection-by observing night signals made by 
flashing small charges of gunpowder-with the primary meridian at Rouse's Point, whose 
longitude, determined as before mentioned, is given in No. 109 of this table. The necessary 
time obse1·vations were made at Richford by Lieutenant Thorn, and at Rouse's Point by 
myself. 
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~STATION No. 119, St. Regis.-The latitude of this station is exclusively the determina-
tion of the late Lieutenant J. H. Pipon, of the Royal British Engineers, attached, on the 
part of that governmel!t, to the boundary survey under the treaty of Washington. The 
longitude was derived from chronometrical connection-by observing gunpowder signals at 
night-with the meridian of Rouse's Point, taking my determination thereof. The requi-
site time obse1·vations were made at St. Regis by Lieutenant Pipon, and at Rouse 's Poiz,t by 
myself. 
~STATION No. 120, Stanstead, Canada East.-This station was first occupied by Captain 
William F. Robinson, Royal Engineers. The latitude here given is his determination. The 
longitude was derived from chronometrical connection-by observing gunpowder signals at 
night-with the meridian of Rouse's Point, taking my detet·mination thereof. The requi-
site t.irne obse.rvations for this rurpose were made at Stanstead by Captain Robinson, Royal 
Engmeers, and at Rouse's Pomt by myself. 
**STATION No. 96, Canaan, Vermont and Canada line.-The latitude of this point was de-
termined by myself, from observations of the transits of stars, east and west, over the prime 
vertical. Some of these were made when the thermometer stood at twenty-five degrees 
below zero ( -250) of Fahrenheit's scale. The lowest degree observed was thirty-four de-
grees below zero (-340) of Fahrenheit, in December, 1845, when we were living in tents in 
the open field. The lon~:>;itude was derived from chronometrical connection with my merid-
ian of Rouse's Point. The first step in this connection was with Stanstead, in regard to 
which, sec remarks on that station, No. 120. The second step was a chronometrical con-
nection between Stanstead and Canaan, by th0 transmission, forth and back, of many chro-
nometers. For this part of the operation, Lieutenant Whipple, United States topographical 
engineers, was placed in charge of the Stanstead station, (after Captain Robimwn had left it 
for othet· duties,) and the requisite time observations were made by Lieutenant Whipple there, 
and by myself at the boundary station at Canaan. 
All the other determinations given in the table, both in latitude and longitude, are my own. 
J. D. GRAHAM, 
JI:Iajor Topographical Engineers, Brevet Lieutenant Colonel. 
OFFICE GENERAL SuPERINTENDENCE, &c., 
Chicago, October 31, 1860. 
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LUNAR TIDE ON LAKE MICHIGAN. 
Lieutenant Colonel Graham to Colonel Abe1·t. 
OFFICE GENERAL SuPERINTENDENCE LAKE HARBOR WoRKs, 
Chicago, September 3D) 1860. 
SIR: In my annual report to the Bureau of Topographical Engi-
neers of November 15, 1858, * I mentioned tho discovery of a lunar 
tidal wave on Lake Michigan, resulting from observations which I had 
instituted for the investigation of this problem at Chicago. 
In my annual report of the next year, dated October 31, 1859, this 
subject was still further presented, and an analysis was given fi·om 
three months half-hourly, and in some instances quarter-hourly obser-
vations, t so far as to show the average difference of elevation of the 
surface of Lake Michigan at the periods when the moon was in the 
horizon and in the meridian. Since that time we have taken up for 
analysis the whole series of half-hourly and quarter-hourly observa-
tions made here, upon the tide gauge, for a period of six months; 
namely, from January 1, to July 1, 1859. ' 
There were two tide gauges used in these observations. The zeros 
of their scales or graduated rods were placed) by means of an engi-
neer's leveling instrument, accurately in the same true level, and they 
were veTified by observations of comparison, so far as to show that 
their indications were the same under all circumstances. 
The first of these gauges was erected in August, J 854, at the east 
extremity of the north harbor pier, projecting 500 feet into the lake 
beyond its western shore. Here the gauge was entirely clear of all 
influences except those produced by the undulations in the level of the 
lake surface. It waR by this gauge that nearly all the observations 
were made. 
Tide gauge No. 2 was placed in the well of the city water works, 
situated near Pine street, between Pearson street and Chicago avenue. 
This well is supplied with water by means of a pipe which communi-
cates under ground with the lake. · When the pumping operation, for 
forcing the water into the reservoir above, is not going on, the surface of 
the water in this well is placid, and it corresponds in level with that of 
the lake surface. Whenever, byviolent storms, the tide gauge at the east 
end of the north harbor pier was rendered too unsteady for accurate obser-
vation, that in the well of the water works was resorted to in the series 
*See pp. 1107 and 1108 of Congressional Doc. No. 2 (Executive) of the House of 
Representatives of the Thirty-fifth Congress, first session. 
tSee pp. 894-898 and pp. 933-938, of Senate (Executive) Doc. No.2, of the Thirty-
sixth Congress, first session. 
N. B. The difference in mean elevation of the surface of Lake Michigan between the 
periods of the moon in the horizon and in the meridi~n, is erroneously printed in the footing at 
the bottom of the fourth column at p. 938. Instead of" 0.437," it should be 0.137 of a foot, 
which agrees with the text at p. 896, in the ninth line from the top. 
J.D. G. 
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of observations now under consideration, the pumping being then sus-
pended. The positions of these two gauges are shown on the maps of 
Chicago harbor, marked G No. 52, and G No. 58, which are filed in 
the Topographical Bureau, and also in the offices of the Secretaries 
of the Senate and House of Representatives, at Washington. 
The accompanying table marked A ll, contains the whole six 
months' series of half-hourly, and during portions of the time, quarte?·-
ho~r.,rly observations, which were carried on both day and night without 
intermission, except in a few instances when interrupted for short 
space of time by unavoidable circumstances, from January 1, to July 
1, 1859. 
It embraces 9,184 readings of the tide gauge at the periods above 
mentioned. The number of observations lost was only 232. But for 
this loss the series would have embraced 9,416 observations. 
In this table are also entered, from careful observations, the state of 
the weather, the direction and estimated force of the winds, the mean 
solar time of observation, the time of change in the phases of the 
moon, &c. 
From this table we constructed another, hereto attached, called 
table A 12. It contains a reduction of the quantities in table A 11 to 
other quantities corresponding to exact half-hour or quarter-hour inter-
vals of time, reckoned from the time of the moon's meridian transit, 
whether culminating or antipodal) for each consecutive lunar half-day 
throughout the series. In this way we classified each half-hour or 
quarter-hour coordinate of altitude of the lake surface under its proper 
head, from lunar low to lunar high water, and thence again to the 
next lunar low water. A mean of all the quantitiesJ ranged under 
each time-space, gave us the mean half-hour or quarter-hour coordi-
nates from which to project the curve which represents the average or 
mean semi-diurnal lunar tidal-wave on Lake Michigan. 
That curve, involving all the vicissitudes of wind and weather, 
whether favorable or unfavorable, that occmTed during the six months 
above mentioned, is shown in Fig. 1 of the accompanying drawings. 
The mean coordinate of altitude for each half-hour or quarter-hour of 
elapsed time, expressed in decimals of a United States standard foot, 
is shown in the following table, marked A 8. Here each coordinate is 
derived from a mean of 340 observations. 
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TABLE A 8. 
Showing the half-horzt?· (and in two instances the quarte1·-hour) coordi-
nates of altitude of the average semi-diurnal lunar tidal-wave at Chi-
cago, on Lalce Michigan, derived from the whole 9,184 observations 
made between Jan~tary 1 and July 1, 1859. 
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passage. 3 0 0.053 
I 2 30 0.078 2 0 0.087 
l 1 30 0.089 1 0 0.115 0 30 0.130 0 0 0.140 Moon in the meridian. 
0 30 0.146 Lunar high water. 
0 45 0.143 
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2 0 0.116 
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4 30 0.040 
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5 30 0.024 
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derance of unfavorable winds at this 
6 30 0.012 
particular period. 
l 6 50 0.000 Lunar low water. 
FrG. 1. 
LUNAR TIDE ON LAKE MICHIGAN. 
The average or mea.n 1·esult of all the observations (9, 184 in number) made half ho~lrly a.t Glzicago, between the 1st of 
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Both the drawing marked Fig. 1, and the coordinates in table 
A 8, show a regularity in the tidal-curve which indicates a close 
elimination of errors, arising from the varying directions and forces 
of the winds, which might be expected to affect the elevation of the 
lake surface, apart from the lunar attraction. Here the difference in 
elevation of the lake surface, between mean high and mean low water, 
is one hundred and forty-six thousandths (.146) of a foot, equal 1! 
inch, and the average period of lunar high water is thirty (30) min-
utes after the time of the moon's meridian passage. 
On a strict examination of all the observations embraced in this 
series, we find one hundred and eighty-nine (189) which, we think, 
ought to be rejected, because influenced, in an extraordinary degree, 
by unfavorable winds.* This would reduce the number remaining in 
the series to eight thousand nine hundred and ninety-five, (8,995.) 
From these, which we consider as representing more nearly the true 
average or mean semi-diurnal tidal-wave at Chicago~ we deduce the 
following half-hour and quarter-hour coordinates, given in table A 9, 
and also the ticlal-curve shown in figure 2 of the drawings. Here each 
coordinate of altitude is deduced from a mean of three hundred and 
thirty-three (333) observations. 
*These are printed in bold-faced type, thus 2.992, in Table A 12. 
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TABLE A 9. 
Showing the half-hmo·ly (and in two instances the quarter-houTly) cooJ'-
dinates of altit~ule of the avel'age semi-diitrnal lunar tidal-wave at 
Chicago, on LalLe JJficln_'gan, as derived from 8,995 o~tt of the 9,184 
observations made between Jwntary 1 and July 1, 1859. 
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~~a.i c.,..o:S os ~.,.., Ol) >:l''""' ~ ~ et:$ 0 u ~~ ~ '.;:::l~ d 
...... ro P.. > s::: 
~88 ~ ...... 0 
"'dc:.l 0 <1.1''""' <1.1 u ~~~ ~<§ i ~~ s ~~<8 
~ .!:2 0 
h. rn. Feet. 
( 5 35 0.000 Lunar low water. 
I 
5 30 0.005 
5 0 0.004 
4 30 0.013 
4 0 0.030 
Before the moon's meridian 3 30 0.041 
passage. 3 0 0.054 
2 30 0.078 
2 0 0.090 
1 30 0.098 
1 0 0.108 
L 0 30 0.127 0 0 0.148 Moon in th e meridian. 
( 0 30 0.153 Lunar high water. 
I 
0 45 0.148 
1 0 0.137 
1 15 0.134 
1 30 0.132 
2 0 0.113 
2 30 0.107 
Aftc.·the moon's meridian pas- j 3 0 0.084 
sa~e. 3 30 0.056 
4 0 0.040 
4 30 0.031 
5 0 0.0'25 
5 30 0.023 
6 0 0.024 
6 30 0.010 
6 50 0.000 Lunar low water. 
Fra. 2. 
LUNAR TIDE ON LAKE MICHIGAN. 
The average or mean 'result of 8,995 of the above 9,184 half-hourly observations made at Chicago) between the l8t of January 
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SECRETARY OF WAR. 5Gl 
From this modified general series of observations, we have an ave-
rage semi-diurnal tidal-wave, shown in Fig. 2, quite as regular as 
that shown in Fig. 1; and we have, by Fig. 2 and Table A 9, one 
hundred and fifty-three thoqsandths (.153) of a foot, equal to 1l040 
inch, as the difference in elevation of the lake surface between mean 
high and mean low water; and we still have thirty (30) minutes after 
the time of the moon's meridian passage, as the average time of lunar 
high water at Chicago. 
From one day before to two days, inclusive, after the periods of the 
new and full moon, the observations were made at intervals of :fifteen 
(15) minutes of time apart. This was done in order to obtain the · 
establishment and a development of the curve representing the spring 
tidal-wave. 
For this purpose a separate tabulation was made of all the quarter-
hourly coordinates which occurred from twelve hours before to twenty-
four hours after the periods of new and full moon, for each lunation. 
In this way we hoped to obtain at each new and at each full moon 
three (3) semi-diurnal tides, each of which would, approximately, rep-
resent a semi-diurnal spring tide, and a mean of all would tend to 
eliminate errors arising from the distributing forces, caused by irreg-
ularity in the strength and courses of the winds. 
The loss of a portion of the observations, already mentioned, ex-
tended, in part, to these spring tides. We were fortunate enough, 
however, to obtain good quarter-hourly observations for as many as 
twenty-four (24) of these semi-diurnal spring tides, as follows, viz: 
At the new moon of January 4 ...................... .. 
At the full moon of ,January 18 ..................... .. 
At the new moon of February 2 ..................... .. 
At the full moon of February 17 ..................... . 
At the new moon of lVIarch 4 ......................... .. 
At the full moon of March 18 ........................ .. 
At the new moon of April 3 .......................... .. 
At the full moon of April 17 .......................... . 
At the new moon of May 2 ........................... .. 
At the full moon of May 16 ........................... . 
At the new moon of June 1 .......................... .. 
At the full moon of June 15 .......................... .. 
At the new moon of June 30 ......................... .. 












None ; too stormy. 
None; too stormy. 
at Chicago. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
a. 
A separate tabulation of the quarter-hourly observations, through-
out these twenty-four spring tides, is hereto attached, marked table 
A 13. 
A direct mean of each quarter-hourly series of coordinates of alti-
tude, obtained from these twenty four observed spring tides, is shown 
in the following table, A 10; and the mean spring tidal wave, pro_ 
503 REPORT OF THE 
jected therefrom, is shown in the· accompanying profile, marked 
Fig. 3. 
rrhe whole number of observations incorporated in these is twelve 
hundred, (1,200,) and each coordinate is derived from a mean of twenty-
four observations. 
• 
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TABLE A 10.-Show·ing the qua1·ter-hou1·ly coordinaJes of altitude of the average semi-diurnal 
lunm· spring tidal-wave at Chicago, on Lake J\Iichigan, as de?·ivedfrom 1,200 observations made 
at and near the several pe1·iocls of new andfnllmoon, between January 3 and Jtme 2, 1859. 
'-:-.s::: ._,.... 
0 (l) col o.::: 
00~'1'""'1 
,.... <l) 0 '(;lctl~ 
.§ ~~ t 8 ~ ~'!:: ro ~<l)a ;:.;::s._ 
~ ,_, rn ,..s:w.o 
·;:;._s"'s::: • (l) <l) (/). 
-3J5g~ "C..!:<:'Ca 
r/.2 <l) s r/.2 ?-'~ s 
~ 6 <l) ~ t a:>·~ 
a.>".;J-:5 P.., 2-B~ 
~ 0 
---
h. m. Feet. 
( 6 0 0.000 Low water of lunar spring tide. 
5 45 0.006 
5 30 0.014 
5 15 0.029 
5 0 0.035 
4 45 0.042 
4 30 0.049 
I 4 
]5 0.057 
4 0 0.079 
meridian I 
3 45 0.081 
3 30 0.089 
Before the moon's 3 15 0.091 
passage. 3 0 0.101 
2 45 0.121 
2 30 0.129 
2 15 0.145 
2 0 0.153 
1 45 0.169 
1 30 0.178 
1 ]5 0.187 
1 0 0.195 
l 0 45 0.216 0 30 0.225 0 15 0.226 0 0 0.233 Moon in the meridian. 
I 0 15 0.248 0 30 0.254 High water of lunar spring tide. 0 45 0.241 1 0 0.229 
I 
1 15 0.226 
1 30 0.221 
1 45 0.221 
I 
2 0 0.201 
2 15 0.179 
2 30 0.161 
After the moon's m e>·idian pas- j 
2 45 0.140 
3 0 0.120 
3 15 0.112 
3 30 0.103 
.age. I 3 45 0.093 
4 0 0.072 
4 15 0.066 
I 4 30 0.072 
~Slightly dismpant, owing to a p•·cpon-
• 4 45 0.067 derance of unfavorable winds at this particular period. 
I 
5 0 0.059 
5 15 0.046 
5 30 0.040 
I 
5 45 0.042 ~ Do. do. 6 0 0.050 
6 15 0.027 
l 6 28 0.000 Low water of lunar spring tide. 
VoL. rr-~38 
FrG. 3. 
LUNAR TIDE ON LAKE MICHIGAN. 
The average or rnean Tesult of twenty-four serni-diurnal spring tides observed qua1·ter hmtrly at Chicago, between the 3d of 
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Here we again have thirty (30) minutes after the time of the moon's 
meridian passage as the time of high water for lunar spring tides; and 
we have two hundred and fifty-four thousandths (.254) of a foot, equal 
to 31 -!-!o inches, United States measure, as the difference of elevation 
Df the lake surface between high and low water of lunar spring tides. 
In accordance with custom, in like cases, we indicate, as the estab-
lishment for the port of Chicago, 
h. m. 
! foot, 0 30 
We think it probable that, if the effects of unfavorable winds and 
all other disturbing forces, which produce irregular oscillations in the 
elevation of the lake surface, could be fully eliminated, a semi-diurnal 
lunar tide would be shown, at the periods of the maximum springs, as 
great as one third of a foot, or four jnches. 
The times of low water, and the times of duration of the flood and 
ebb tides, are given approximately. The extreme rise of the tide 
being so little-and hence the time of the turn from ebb to flood, 
attended frequently by disturbances of the winds, being often uncer-
tain within half an hour-it can only be determined with precision by 
means of numerous observations made at short intervals of time, say 
three to five minutes apart, from about one hour before to one hour 
after the turn of the tide from ebb to flood. 
In conclusion, we present the foregoing observations, and the records 
in tables A 11, 12, and 13, as solving a problem which has been gene-
rally, heretofore, denied or doubted, and as proving the existence of a 
semi-diurnal lunar tidal-wave on Lake Michigan, and hence on the 
other great fresh-water lakes of North America, whose mean coordi-
nate of altitude, at its summit, is as much as .153 of a foot, and at the 
spring tides as much as . 254 of a foot. 
Respectfully submitted. 
J. D. GRAHAM, 
Colonel J. J. ABERT, 
JlfaJor Top'l Eng's, Brevet Lie'Ltt. Colonel. 
















TABLE A 11. 
A LUNAR TIDE ON LAKE MICHIGAN. 
METEOROLOGICAL AND LAKE-TIDE REGISTER AT CHICAGO, ILLINOIS. 
.; Q.l""":' rn Q.l I 
....:::..s::: Q.l ,..t::d .~ r:' ..., d ...t:: ... ..a.--.. 0 • ~~ ...... ~ -=~ ...... Q.l • 00 O,..t::..S::: o.._.,_ ...... td 
...., d 
.... :::s Q.l Q.l .... ~ ;:: 8 ~s::~ Q.lO rn rn o a:s 8'c;l ·~ ........ ~·1"""'4.._., 
..oo ..s::: .... 0 
~~ 2:~ ...., >-. ~ 0 d p.. d .... .... .__ 
,... s:: Q.l"d ~::s~ o·;;;: ~rn Q.l .... ;:: P,.Q,l 8 s:: o.,OQ.l Q.l•""' 8~ 0 <d E;:, 8 ·.§~ 0 0 ~ ~ s ~ :;s ~ Ql f-4 P=l 
h. m. o o 
7 0, A.M .......................................... . 
7 30 ........................................ .. 
8 0 . .. . .. .. . 28 29 . 543 65 
8 30 ........................................ .. 
9 0 ......... 28.2 29.600 68 
9 30 ........................................ .. 
10 0 ......................................... . 
10 3 u.c ................................. . 
10 30 .................. ...................... .. 
11 0 ........................................ .. 
11 5 ......................................... . 
11 30 ......................................... . 
Noon .................. 31 29.625 66.5 
0 30, P.llf. ......................................... . 
1 0 ........................................ . 
1 30 ........................................ .. 
2 0 ........................................ . 
2 11 Sets .................................. . 
2 30 ......................................... . 
3 0 .. . .. .. .. 31.7 29. 666 72 
~ 3g :::::::.:::::::::: :::::::::::r:::::::::: 




0 ~ .... .. c Q.l 00 Q.lQ,l bll 
-:5 ~~ s:: "0 o:d ::s Q.l 
.... 
Q.l 0 0 00 ~ 5 u 
W ......... Light........ Cloudy .... .. 
W ............... do ............. do ....... 1. 
W ............... do ............. do ....... 10 ......... . 
W ............... do ............. do ................... .. 
W ............... do ............. do ....... JO ........ .. 
W ............... do ............. do ..... .. .. 
W ............... do ............. do ...... . 
*:::::::::::::::n:::::::::::::u::::::+::::::::::::: 
W ............... do ............. do ..... .. 
WNW ......... do ............. do ....... 1 Stratus 10 
vVNW ......... do ............. do ..... .. 
WNW ......... do ............. do ...... . ... 
WNW ......... do ............. do ....... 1. 
WNW ......... do ............. do ...... . 
WNW ......... do ............. do ..... .. 
WNW ......... do ............. do ....... 1 .............. . 
WNW ......... do ............. do. ...... Stratus 10 
WNW ......... do ............. do ..... .. 
WNW ......... do ............. do ...... . 
WNW ......... do ............. do ....... ~ ............. .. 
(!j I '"0' 
.!<:Q.l;:: ~] cd 
Q.)~Q) 
-5 o.,.;!; 
'o ~Ls ~ I 
Q.l ~ d 
~~ ~o.§ bJJ,...:;:so 

























Sl. ruffied .. . 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
.. .... do ...... . 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ...... . 
Smooth ..... . 
...... do ..... .. 
















5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ......... 31 29.717 75 
I 6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 .................................. .. .... .. 
9 35 ........................................ .. 
10 0 ........................... . ............ .. 
10 25 L.C ................................ .. 
10 30 ........................................ .. 
Jan. 21 ~ii~i•g•~'~:· ::::::::· ::::::::::::::::::::::::::::::::: 
I 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ......................................... . 
. 3 30 ......................................... . 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......................................... . 
6 30 ........................ ................ .. 
6 3.5 ......................................... . 







9 0 ::::::::: 1' '29.: i ·1· ·29·: 7 42. ·1· .. 6'8 ..... . 
I 9 30 10 0 
~~~::: ::::::~~: :::::: ::::::~~: :::::: 11 ::::::::::::::: 
W ............... do ............. do. , .. . .. Clouds 10 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
W .............. do ............. do ...... . 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
W ............... do ............. do ..... .. 
WSW .......... do ............. do ..... .. 
WSW .......... do ............. do ...... . 
WSW .......... do ............. do ..... .. 
WSW .......... do ............. do ..... .. 
WSW .......... do ...... . ...... do ...... . 
WSW .......... do ............. do ...... . 
WSW .......... do ............. do ...... . 
WSW .......... do ............. do ..... .. 
WSW .......... do ............. do ...... . 
WSW .......... do ............. do ..... .. 
WSW ....... .-.. do ............. do ..... .. 
WSW .......... do ............. do ..... .. 
SW .............. do ............. do ..... .. 
sw .............. do ............. do ..... .. 
SW .............. do ............. do ..... .. 
SW .............. do ............. do ..... .. 
sw .............. do ............. do ....... 1 ............... 1 
SW .............. do ............. do ..... .. 
SW .............. do ............. do ..... .. 
SW .............. do ............. do ...... . 
SW .............. do ............. do ..... .. 
SW .............. do .... .. ....... do ...... . 
SW .............. do ............. do ...... .. 
SW .............. do. .. .... Sl. cloudy .. . 
sw .............. do ............. do ..... .. 
SW .............. do ............. do ....... 
1 
.... _. ........ .. 
SW ....... : ...... do ............. do ....... C1. Cu. 
Stratus 4 
sw .............. do ............. do. """ i"'"''"'""' 










































...... do ..... .. 
...... d'o ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
.. .... do ...... . 
. ..... do ..... .. 
.. .... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
Sl. ruffled ... . 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
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u.c. , ......... , ........................ . 
SW ........ Fresh ....... Sl. cloudy ................. . 
SW .............. do ............. do .................... .. 
3.38 
3.40 
SW .............. do ............. do ..................... . 3.37 
:::::::: :1· ·33· ... ·1· '2!i: 699 .. 1 ... iii :·5 ... SW .............. do ....... Tol. clear ................ .. SW .............. do ............. do. ...... Cumulo 3.33 3.48 
Stratus 9 
SW .............. do ............. do .................... .. 3.32 
S ................. do ............. do ............ ........ .. 3.49 
S ................. do ............. do ..... .. 3.44 
Sets .. .......... ............. ............ . 
::::::::: 1· ·33·: ;,· ·1· ·29·: 662 ·1· .. 6'9 .. ... . I!!!!!!!!!:! !!)t i~. :::j :::::: ii· ·::::t:::~.~2·· 
S ................. do ....... , ...... do ......... ~.t~~~~~.~ .. 












::::::: ::1· '32: 5· ·1· '29·: 6'6ii ·1· .. 7'i ..... . SSE ............. do ....... 1 ...... do ........... _. ........ . SSE ............. do ............. do. ...... CuT us 1 
SSE ............. do ....... I ...... do ...... . 
SSE ............. do ....... 1 ...... do ....... 1 ............. .. 
SSE ............. do ............. do .................... . 








Sl. ruffled ... 
.. .... do ....... 
...... do ....... 
Sl. rough .... 
...... do ....... 
-
. ..... do ...... 
.. .... do ....... 
Rough ....... 
...... do ....... 
...... do ....... 
...... do ....... 
.. .... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
.. .... do ....... 
...... do ....... 
...... do ....... 
...... do ....... 
. ..... do ....... 

















8 30 .................. 1 ....................... . 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ......................................... . 
11 5 ......................................... . 
11 17 L. C .......... 
1 
....................... . 
11 30 ........................................ .. 
Midnight ............................................ . 
0 30,A. M ................... · ··•••• • •••• .......... .. 
1 0 ......................................... . 
SSE ............. do ............. do ....... 
1 
............. .. 
SSE ............. do ............. do ..................... . 
SSE ............. do ............. do ..................... . 
SSE ............. do ............. do ..................... . 
SSE ............. do ............. do ...... . 
SSE ............. do •............ do ...... . 
SSE ............. do ............. do ...... . 
SSE ............. do. .. .... Tol. clear ... 
S ................. do ....... Cloudy .................... . 
S ........... V ery fresh ........ do .................... .. 
S ................. do ............. do .................... .. 
S ................. do .. . .......... do ..................... . 
1 30 .................................... .... .. SSW ............ do ............. do .................... .. 
2 0 ........................................ .. SSW ...... Fresh .............. do ..... .. 
2 30 ......................................... . SSW ............ do ............. do ....... , .............. . 
3 0 ........................................ .. ssw ............ do ............. do ..... .. 
3 30 ........................................ .. SSW ............ do ............. do ....... , .............. . 
4 0 ......................................... . SSW ............ do ............. do ...... . 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ........................................ .. 
SW . ............. do ............. do ....... 
1 
.............. . 
SW .............. do ............. do ..................... . 
SW .............. do ............. do ..................... . 
SW .............. do ............. do .................... .. 
6 30 .............................. ············ SW .............. do ............. do ...... . 
7 0 ........................................ .. SW .............. do ............. do .................... .. 
7 30 ......................................... . 
7 35 Rises ................................ .. ~~:·:::::: .. ~i.~~~:·:::::: :::::: ~~: :::::: ::::::::::::::: 
8 0 ........................................ .. SW .............. do ............. do .................... .. 
8 30 ......... ··~······ ...................... .. 
9 0 ......... 36 29.547 75.5 
SW .............. do ...... . ...... do .................... .. 
SW .............. do ............. do ....... N ebula 10 
9 15 ........................................ .. SW .............. do ............. do .................... .. 
9 30 .............................. ············ SW ........ Fresh .............. do .................... .. 
10 0 ........................................ .. SW .............. do ............. do ..................... . 
10 30 ........................................ .. SW .............. do ....... Sl. cloudy ................ .. 
11 0 ........................................ .. WSW ......... do ............. do ..................... . 
11 30 .............................. ············ WSW ......... do ............. do .................... .. 
11 43 u. c ................................. . WSW ......... do ............. do ..................... . 
Noon .................. 35.7 29.504 70.7 WSW ......... do ............. do ....... Ci. Cu. 
Stratus 4. 
0 30,P.M .. j ......... l ......... l ............ j ........... . 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ......................................... . 
W ............... do ............. do ..................... . 
W ............... do ....... Cloudy ................... .. 
W ............... do ............. do .................... .. 










































...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
.. .... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
.. .... do ..... .. 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
...... do ..... .. 
Smooth .... .. 
...... do ..... .. 
...... do ...... . 
...... do ...... . 
...... do ..... .. 
...... do ..... .. 
. ..... do ..... .. 
Sl. ruffled .. . 
. ..... do ..... .. 
...... do ..... .. 
...... do ...... . 
...... do ..... .. 
Smooth .... .. 
...... do ..... .. 
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..... ~ s:: • 
0 a> .... ·l""'' ... ~ 
;; g ~s OJJ't: ;;'8 
·~ ;:J o:l 0) ~ rll b1J"' 
Sea. Remarks . 
I : ----: :-----11-----------
,~~~O,p.M. / ......... 1 .. ~.~ ..................... ~ ..... NW ....... Fresh ........ Cloudy ..................... 3.26 Smooth .... .. 
3 0 ......... 30 29.543 70 NW ............. do ............. do ....... Nebula10 3.28 ...... do ...... . 
~ ~ :~ef:-:: 1 :::::: ::: )~:::::: ))): :.!; :::::::: ~~~:)) ::: )) :))) !i: ))): :::::: !i ~ ))) ::~ :::·:: ::::::::: i :H :: ~::: ii) :: )))) 
5 30 ......... 
1 
................................. NW ............. do ............. do ....... Clouds 10 2.18 ...... do ..... .. 
6 0 ......... 27 29.590 73.7 NW ............. do ............ do ...................... 2.22 ...... do ..... .. 
10 15 .......................................... NW ............. do'7 ............ do ............. ......... 3.27 ...... do ..... .. 
10 30 .......................................... NW ............. do ............. do. ... ... ............... 3.28 ' ...... do ...... . 
10 45 .. .. .. .. . . .. .. .. .. . .. .. . . . .. .. .. .. .. .. .. .. NW ............. do ............. do . .. .. .. .. .. .. . .. .. .. .. 3. 28 ...... do ..... .. 
11 0 .......................................... NW ............. do ............. do ...................... 3.30 ...... do ...... . 
















1135 New .......... , ............ , ............ WNW ......... do ............. do ........ . 
Midnight... .. .. . . ... .... ..... .. . .. .. ..... .... ... .. ... WNW ......... do ............. do ........ . 
0 8 A.llr. L.C .................................. WNW ......... do ............. do ....... .. 
0 15 .................. 1 ........................ WNW ......... do ............. tlo ....... .. 
g ~~ :::::::::::::::::::::::::::::::::::::::::: ;~;::: .. ~i-~lJ~·::::::: ::::J~::::::::: 
1 0 ......... ................................. WNW ......... do ............. do ........ . 
1 15 .......................................... WNW ......... do ............. do ........ . 
1 30 .......................................... WNW ......... do ............. do ....... .. 
1 45 .......................................... WNW ......... do ............. do ....... .. 
2 0 ......................... ................. WNW ......... do ............. do ........ . 
215 .......................................... WNW ......... do ............. do ....... .. 
2 30 .......................................... WNW ......... do ............. do ....... .. 
2 45 .......................................... WNW ......... do ............. do ....... .. 
3 0 .......................................... WNW ......... do ............. do ........ . 
3 15 .......................................... WNW ......... do ............. do ........ . 
3 30 .......................................... WNW ......... do ............. do ....... .. 
3 45 .......................................... \VNW ......... do ............. do ....... .. 
4 0 .......................................... WNW ......... do ............. do ........ . 
4 15 ......... ......... ............ ............ WNW ......... do ............. do ........ . 
430 .......................................... WN\V ......... do ............. do ........ . 
4 45 .......................................... WNW ......... do ............. do ........ . 
5 o .......................................... ·vv ............... do ............. do ....... .. 
515 .......................................... w .............. do ............. do ........ . 
5 30 ... .. .. .. .. . .. . .. . .... .. ... . .. .. .. .. .. .. .. W ............... do ............. do ....... .. 
5 45 ... ...... ......... ............ ............ W ............... do ............. do ....... .. 
6 0 ... ...... ......... ............ .... ........ W ............... do ............. do ....... .. 
6 15 .. .. .. ... .... ..... .. .... ... ... ... ...... ... W ............... do ............. do ....... .. 
6 30 .......................................... W ......... Calm .............. do ....... .. 
6 45 .......................................... W ............... do ............. do ........ . 









......... , 23.2 I 29.675 I 73.2 
Rises. , ......... , ............ , .......... .. 
W ............... do ............. do ........ . 
W ............... do ....... Sl.cloudy .. . 
W ............... do ............. do ........ . 
SW .............. do ............. do ......... l Nebula 10 
SW .............. do ............. do ...................... .. 
SW .............. do ............. do ........ . 








































...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ......... . 
...... do ....... .. 
.. .... do ........ . 
Very smooth 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
To!. smooth I Ice formed in river and 
harbor entrance as far 
as N. pier head, ~ inch 
thick . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 

































. .§ '"":' 
ttl+> 
>.:: 
~ :::: Cl.>o 
til 0 
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Q) I "t;;j 
~ Q) 1:1 ~] ~ 
OJfij~ 
-5 p.~ 
..... ~ d • 
0 ""·1""1~ 
~ ~ <V ~ ~~ ~-5 
Q) :::s o:l Q) 
~til bJJ"' 
Sea. Remarl<s . 
----1--1--1---1---1 I ! 1----·----
h. m. 







0 I I 0 
.. ....... , 23. o 29 . 677 I 12. 5 
10 45 .............................. ! .......... .. 
11 0 .............................. ......... : .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ......................................... . 
Noon .................. 24.7 29.663 74.0 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 33 u. c ................................ .. 
0 45 .......................................... . 
1 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ .. 
2 30 ......................... ,. .............. .. 
2 45 
SSW ...... Calm ......... Sl. cloudy ... Clouds 10 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ...... Light ............... do ...................... .. 
SSW ............ do ............... do ......... .. 
SW .............. do ......... Tol. clear ... .. 
SW .............. do ............... do ......... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ......... Cirrus 2 ... 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ......... . 
SW .............. do ............... do ......... .. 
SW .............. do .............. do ......... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... . 
SW .............. do ............... do ......... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ....................... . 



























.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ......... i 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
Ice in harbor entrance, 
and up to railroad ba-



















































::::::: ::1· '3(): ii .. ':i~i: (ii i''l' ... '7 i': 5'. 
. ~~:~:. f2!i: 2 .,. ·29·: 572 ., .. · · 7o: ii. 
......... 1"""'""!"""'""''1'"""""""' .......................................... 
.......................................... 
.......................................... 
hazy in E. 
S ........... ! Stronget· ..... J Cloudy and 1 .............. . 
S ........... , ...... do ......... , .. ~.~-~o~: ......... : ......... .. 
S ................. do ............... do ......... ! C1rrus W. 




~: :::::::::: ::::::~~::::::::: ::::::~~::::::::r::::::::::::: 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 
1 
............. .. 
S. .......... Fresh .............. do ......... Cu. Str. 8 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 1 .............. . 
S ................. do ............... do ....... .. 
s ................. do .••••••....••.• do •....••• r············· 
1: :::::::·:: ::ferli~~+:: .j::::!~:::::.::j ~ ·::.·:·:.:::::: 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 1 .............. . 
S ................. do ............... do ........ . 
~: :::::::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::::: 
S ................. do ............... do ....... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 




































. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
Tol. rough .• 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Rough ...... . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
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a.> 0 1l.l ~-~~ ~c~ 1l.l '-' ro 
·;;: ,.De.; ...P ::l ro 1-o '-' ;:l·~"-' 0 Oil p... ~td .8~ e ~8~ ~ .... ~ ~tl.l Cl)"d o·> a.> c a.>::l-' 
rD ~·.-< 1::: p...l-o 6~::: p...~~ I s-.:=.. 0 §~ 0 d sa.> c 0:: 0 .... a.> s 0 
I ~ ~ 
o:j 
A E--a.> ~ E-- 1-< 
!859. I h. ... I 0 I I 0 
Jan. 4 11 30, r. 11-1 ............................... 




















••••••••• l ••••••••• lo••••••••••• l •••••••••••• 
......... , ......... , ........................ . 
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S ........... 1 Very fre sh .. ! Cloudy ...... . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S . ................ do......... Clear ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
SW ........ Fresh ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ....... . ...... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do .... ~ .. .. 
S"\V .............. do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 






~<h] ~] ~ 
OJ~~ 
-5 ~~ 
'o ~-S ~ 


























...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... d0 ........ . 
.. .... do ....... .. 
...... do ........ . 
Tol. rough .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Remarks. 
The spray freezing on 
the north pier makes 
it difficult and dan-
gerous to go to and 















5 0 ......................................... . 
5 15 ......................................... . 
5 30 ......................................... . 
~ 4g :::::::::::::::::::::::::::::::::::::::::: 
6 15 ......................................... . 
6 30 ......................................... . 
W ......... Light......... Cloudy .... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
6 45 .............................. ........... . W ............... do ............... do ........ . 
7 0 ......................................... . 
7 15 • . ........................................ . 
7 30 ......................................... . 
7 45 ........................................ .. 
8 0 ......................................... . 
8 15 ......................................... . 
8 30 ........................................ .. 
8 40 ......................................... . 
8 51 Rises ................................ . 
9 0 ......... 30.2 29.453 68 
9 15 ........................................ .. 
9 30 ......... ................................ . 
9 45 .............................. ············ 
10 0 ......................................... . 
10 15 ........................................ .. 
10 30 ......................................... . 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Noon .................. 33.2 29.495 74 
0 ]5,P.M .......................................... . 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ......................................... . 
1 20 u. c ................................. . 
1 25 ......... ............................... .. 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ........................................ . 
2 30 ........................................ .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... rio .............. . do ........ . 
W ............... do ............... do ... .... .. 
~ ::::::::: ::::::~~::::::::: ::::::~~::::::::Jci~1:~·~·2::: 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... 
1 
............... 1 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ......... Tol. cloudy. 
W ............... do ............. . . do ........ . 
W ............... do ............... do ........ . 
~ ::::::::: ::::::~~::::::::: ::::J~::::::::Jci~·.-~·;1::·6· 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W .............. do ............... do ........ . 
W ............... do ............... do ......... , ............. .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 












































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
..... do ........ . 
...... do ........ . 
..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... . 
. ..... do ........ 1• 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 










































TABLE A 11-Continueu. 
~~ ~ ~ ~ . 
...., ..s::: ..s::: -;J ..a r--. Wmd. 
....., o:l <.) 00 ....., Q.),..: 
~ ~~ .s~ o.;J'";;3 
cd ~ ~ s::: i:: ~ s:::~ s 
..s::: ::$·;:: ·~·8 :;$ ' .-; 0 • 
o.. "d! ~Q.) "de~~ ..::~ 
r/1 ~cd c:;-o ~:;$2 .. s::: I ..s::: 
.... Q..t c (""'!"tj (l) Q a> 0,) C) ~












W ......... 1 Light ......... 1 Tol. cloudy. 
W ............... do ............... do ......... l N ebula 10 
W ............... do ............... do ........ . .. 
~ 4g' P. M·l:::::::::l"35':2'j"2fJ:S02"1'"7'i'.'5'" 






















:::::::::1 "3i:i .... ,. 29':5'4i' l '. iici ·:7 ... 
Sets. , ......... , ............ , .......... .. 
' 
~ ::::::::: I ::::J~::::::::: ::::J~::::::::: f .. 
W ............... do ............... do ......... 
1 
.............. . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ..................... .. 
.. 
W ............... do ............... do ........ . .. 
W ............... do ............... do ....... .. 
vV ............... do ............... do ....... .. 
W ............... do ............... do ....... .. .. 
W ............... do ............... do ....... .. Cumulo 
W ......... 1 ...... do ......... l ...... do ........ ~ .. ~:~~.~~~ .. ~. 
W ............... do ............... do ......... .. 
W ............... do......... Cloudy ................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ........ . 
~ ::::::::: ::::::~~::::::::: ::::J~::::::::t::::::::::::: 
NW ............. do ......... Clear ........ . 
H~::::::: ::::JL::::::: ::::JL::::::l:::::::::::::: 
Cl) I "d 
..!::i~S::: ~·~ cj 
Q.)~~ 
.;J P-..e: 
rn S::: • 
....., ro.,... w 
0 Q,) .... ~ 
~~ ~n.§ 
OJJ~::lo 


























...... do ......... 
Very smoothf:' 
...... do......... Sail hove in sight to 
northward. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
Smooth .... .. 
...... do ......... l Schr. Twin Brothers ar-
.. .... do ....... .. 
rived ft·om Sheboygan. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
















10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ....................................... .. 
Midnight ............................................ . 
0 30, A.M .......................................... . 
1 0 .................. ··········· ........... . 
1 30 ......................................... . 
1 44 L. C ................................. . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 









ii~~~l.:~.:~ .. l .. :~.:~.~~..l. .. ~.~ ...... 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon ................. 29.2 29.580 68.5 





2 5 u.c ................................... . 
NW ............. do ......... Cloudy ...... ', .............. . 
NW byN ...... do ............... do ....................... . 
NWbyN Fresh ............... do ....................... . 
NW byN ...... do ............... do ........ . 
NWbyN ...... do ............... do ......... 
1 
.............. . 
NWbyN ...... do ......... ...... do ........................ 1 
NW byN ...... do ............... do ........ . 
NWbyN ...... do ............... uo ....... .. 
NWbyN .. ., ... do ............... do ......... j .............. . 
NWbyN ...... do ............... do ...................... .. 
NWbyN ...... do ............... do ..... .. 
NE .............. do ............... do ........................ [ 
~~ :::::::: .. ~~~:~::::::::: ::::::~~::::::::: ::::::::::::::: 
NE .............. do ............... do ........ . .............. . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....... .. 
NE ........ , ...... do ......... l ...... do ......... , ............. .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... , .............. . 
NE ........ !. ..... do ......... [ ...... do ....... .. 
NE .............. do ............... do ......... 
1 
............. .. 
NE ........ Fresh ............... do ....................... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... 
1 
............. .. 
NE .............. do ............... do ......... Stratus 10 
NE .............. do ............... do ........ . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 





































.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
Ruffled ..... . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ...• do ........ . 
...... do ........ . 
...... do ......... I Sail hove in sight to the 
NE. 
...... do ........ . 
...... do ....... .. 




...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Rougher ... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Tol. rough .. 
...... do ........ . 
from Manitowoc. 
Sail hove in sight to the 
NE. 
Sea Witch from She-
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TABLE A 11-Continued. 
Wind. 
s 
















NE ......... Fresh ......... Cloudy ..... . 






3 0 ......... , 28 29 . 524 I 65. 5 
NE.... ..... Fresher ............ do ......... l. 
NE ............... do ............... do ......... Nebula 10 
3 15 NE ............... do ............... do ....................... . 
3 30 NE ............... do ............... do ........ . 
l !i :;;;:;:)
1
::;:: ::::\::::::·;:: :::::::::::: ~1:;::::::: T'~f:CS~,:; ::::::~~:::::: ;:: :::::::-::::::: 
6 0 ......... 27.2 29.471 68.7 NE ............... do ............... do ......... Nebula 10 
~ 3~ .. s~t~:· l :::::::::c:::::::::: :::::::::::: ~~::::::::: ::::J~::::::::: ::::::~~:::::::::. 
7 30 .................. , ........................ NE ............... do ......... 1 ...... do ......... ! .............. . 
8 0 ......... 1 ................................. NE ............... do ............... do ........ . 
8 30 .......................................... NE ............... do ............... do ........ . 
9 0 .......................................... NE ............... do ............... do ....... .. 
16 3~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~::::::::: ::::::~~::::::::: I ::::J~::::::::: 1 • 
10 30 .......................................... NE ............... do ........ 1 ...... do ....... . 
g 3g ::::::.:. ::::::::: :::::::::::: :::::::::::: ~~~:::::: ··st~:~l~is·::::::: ::::J~::::::::: 1 · 
Midnight ............ ! ......... ! ........................ NNE ............ do ............... do ......... ............... . 
Q.) I '"t:f 
~~ s:: ~·~ ~ 
Q.)~~ -50..~ 
..... ~-5~ 
0 Q.) ~ttl 
~~ ~.§ 
"n l-o ;:::l (.) 
'""'::Sa::iO.l 




























Tol. rough .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
. ..... do ........ . 
Rough ..... .. 
..... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. ... . do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Remarks . 
Considerable drift ice 
both N. and S. of the 























0 30,A. l\I. .................. ! ............ , ............ N b. y E ......... do ......... 
1
1 ...... do ......... I ............... J 
1 0 .......................................... N by E ......... do ......... 
1 
...... do ......... l ............... 
1 ~ 3g ::::::::: :::::::::,:::::::::::r:::::::::: ~ ~; ~::: ::::J~::::::::: ::::::~~::::::::: ::::::::::::::: 















:::::::: J'i2: 7.l.29.: 353· ·1· .. i56 ...... 
8 45 ......................................... . 
9 () ......... 12 29.406 64 
9 30 ........................................ .. 
9 42 Rises ................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ....................................... .. 
Noon ................. 12.7 29.412 61.5 
0 30,P. M ......................................... .. 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ...................................... .. 
2 48 u. c ................................. . 
3 0 ......... 9.5 29.470 65.7 
a 30 
• • • • • ' ' t ' I • I ' , •• t , • ) • p ! , ~ • t , ' I ., • I ••• I I ••••••• 
N by E ......... do ........ . ...... do ........ . 
N by "E ......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .... ...... do ............... do ....... .. 
NNvV .......... do ............... do ....... .. 
NNvV .......... do ............... do ....... .. 
NW ............. do ............... do ....... .. 
N,V ............. do ............... do ........ . 
N,V ............. do ............... do ........ . 
NW ............. do ... , ........... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... l Nebula 10 
NW ............. do ............... do ........ . 
NW ............ do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... l Nebu!a 10 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ........... ; do ............... do ....... .. 
~~::::::: ::::J~::::::::: ::::::~~:::::::::11 ::::::::::·::·: 
NW ............. do ......... Sl. cloudy ... Nebula 10 
N¥1 ....... ...... do ............... do ....... .. 
NvV ............. do ............... do ....... .. 
N,V ....... Strong ............. do ........ . 
NW ............. do ............... do ....... .. 
~~::::::: ::::J~::::::::: ::::J~:::::::::jl :::::::::.::::: 
NvV ............. do ......... Clear ......... Cu. Str. 6 





































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ......... l Vl'ry heavy squall, 
...... do ........ . 
...... do ........ . 
Very rough. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
: ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
To1. rough .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
lusted half hour. 
Light snow 
Squally and blustering. 
River is clear of ice up 
to Illinois Central Rail-
road basin; a great 
quantity of drift in the 
lake, and piling on the 
north pier. 
Snowing. 
Ceased to snow. 
Clearing up. 































'rABLE A 11-0ontinued. 
r- a:>~ rn c.> 1 
- ~ • Q) f'"'l ~ 
.8..-.. ~...c ~ ~..!:J~ 
~ ~ rn ~ ~ .5 ~ ~ ~ ~ 
s5 ~ ~--::- s::S ~-~ ~ ] g -2 a.= ·;:·~ ::; .5'-' o . 
~~ ;; f~ ~~ ~ t:i ~ ~ 
c·;:: ~ ~g a.-o ~fj ~ ~c.; 
s~ g s 2 e ~ s 8 s ~~ ~ ~ ~~ P3 ~28 8 ... 
Wind. ~.V'g ~]d 
c.>t....~ 
~ ~~ 
,.. 'o ~.s ~ 
-5 Q) • Q) -eO 
OJ) -::; ~ ~~Q)E ~ ~ ~ .~1:: ~·CJ 
SPa. 
-----------------





















I cJJ ~ 5 ~~~ I _____ , 
NW ....... Strong· ....... To!. clear ... !· 
1 
Tol. rough. 
~ 3g 1:::::::::1 ... ~ ..... -~~.:~.~: ..... ~.~ ... ~ .. . 
7 0 ......... , ............................... .. 
7 30 ! ......... , ............................... .. 
R 0 I"""'" ............................... .. 8 O.'i Sets .. 
1 
................................ . 
























......... , ......... ! ............ ! ........... . 
L.C ................................. . 
.......... ········· ............ , ........... . 
NW ....... ,I ...... do ............... do ....... .. 
NW ............. do ............... do ........ . 
N\V ....... 1 ...... do ............... do ......... 
1 
.............. .. 
NvV ....... ...... do ............... do ......... Cn-rns 1 
NvV ....... [ ...... do ............... do ........ . 
~v~:w:j::::J~::::::::: ::::J~::::::::: 
WN"\V ... I ...... do ............... do ....................... . 
WN"\V ... I Vcryfrcsh ........ <lo ....................... . 
WNW ......... do ............... do ....................... . 
~E~_-f::JL.:::·. ::~;,;L::::::: ::::::::::::::: 
~~:::::J:::J~::::::::: ::::::~~::::::::: .............. . 
NW ....... I ...... do ............... do ....................... . 
~~::::::: : ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: 
m~::::::: 1 :::J~::::::::: ::::JL:::::r·········· ··· 
NW ....... I ...... do ............... do ....... .. 
NW ...... , ...... uo ............... do ......... !. 




...... do ....... . 
...... do ....... .. 
...... do ........ . 
::: :::~~~::::::::: ! 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ......... l, 
...... do ........ . 
...... do ....... .. 
Sl. rough ... . 
...... do ......... l 
...... do ......... , 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough 
..~~1-~d~~~.l:~ .... l 
...... do ....... .. 

















4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ............. ........................... .. 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......... -5_. 7 29 . 672 60 
8 30 ................. . ...................... .. 
9 0 ......... -4.7 29.697 65.2 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 04 Rises ................................. . 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon .................. +0.5 29.682 61~ 
0 30, P.M ......................................... .. 
1 0 ......................................... . 
1 30 ........................................ . 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ......... 0.5 29.668 66.5 
3 30 u. c ................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......... 05.7 29.664 68 












......... 1 ............................... .. 






"\VNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... , .............. . 
WNW ......... do ............... do ........ . 
WNW ... Fresh .............. do ......... , ............. .. 
WN"\V ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do .............. do ....................... . 
WNW ......... do ............... do ....................... . 
WNW ......... do .............. do ......... Cloudless. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ......... Cloudless . 
\V"NW ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
W ............... do ............... do ....... .. 
~ :::::::.: ::.AL::::" :::JL::::::~::~;,:L:l:.: 
W ............... do ............... do ...... .. 
W ............... do ............... do ....... .. 
"\V ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
WSW .... Light ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW ......... do ............... do ........ . 
WSW .......... do ......... Cloudy ...... 1 Ci. strat. 4 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
\VSW .......... do ............... do ......... , .............. . 
WSW .......... do ............... do ........ . 
WSW .......... do .............. . do ........ . 
\VSW .......... do ............... do ....... .. 










































...... do ....... .. 
::::::~~:::::::::1 
...... do ........ . 
...... do ....... .. 
... ... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Tol. rough. 
...... tlo ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. cloudy in N.E. 




















<ll"'""' 00 <lJ I 
..... <ll .... o:l Wind. ;:::: -~~ -.:;,..;:::: ,..;:::: ~~..-... ~ ..._.o:J g~ ...... <ll • ro"'"' w of:;_ o,..;::~ <.) I;>;:::: 
<ll ..... IS$ ..., IS$ s <.) ~ ~ 00 C,) ~ 
.s.§ 2:;;::::~ o:l c.; 0 o:s 8·~ 0 00 <.) ,..;:::: 
.... <.) :::!'~ '-' ~c) 
"> .D<.l P... ..., ro <ll <ll ....., ;:..., ~ <;::;<.) ~ ~ 0 IS$ c.U.-< .....,"t:i ~~2 '<:) ...... ~ ~00 :.. o:l s"t:i .. ~ <ll '-' c·~ <ll s:; C,) <ll b.O 
-5 Q).!::; ;:::: P...'-< p...<.lC!l rn..c: 
.3 0 ss 8@ s@ s 5;:: s::: ~ 8~ <ll Q c:i 0 Q) >:: o:l ~ s 8 0 :.... ~ Q ~ :;s E-1<ll P=l u 00 
-----~- ' . -
1859. h.m. I 0 0 I Jan. 8 11 30, P.M ........................................... WSW .... Caln1 ......... Cloudy ..... . 
Midnight. ... .. . ... .. . ..... . .... ........ .. . ...... ... SW ............. do ............... do ....... .. 
Jan. 9 0 30, A. l\1 .......................................... S\V .............. do ............... do ....... .. 
1 0 .......................................... SW .............. do ............... do ........ . 
1 30 .......................................... SW ............ do ............... do ....... .. 
~ 3~ 1:::::::::::::::::::::::::::::::::::::::::: ~~:::::::: .. ~~~Jl~::::::::: ::::J~::::::::: 
3 0 .......................................... SW .............. do ............... do ....... .. 
3 30 . .. . .. .. . .... .. . .. . .. . .. . . . . .. . . . . .. .. . ... SW .............. do......... Clear ........ . 
3 50 L. C .................................. SW .............. do ............... do ........ . 
4 0 ... . .. . .. .... ..... .. . ..... .... .. .... .. . ... W ............... do ............... do ........ . 
i :~ ::::::::: ::::::::r:::::::::: :::::::::::: ~ ::::::::: ::~~;~~::::::::: ::::::H::::::::: 
6 0 .......................................... NW ............. do ............... do ....... .. 
~ 3~ :::::::::::::::::::::::::::::: :::::::::::: ~:::::::: ::::J~::::::::: .. ~l.~d~.~.:::::: 
7 30 .......................................... NW ............. do ............... do ........ . 
8 0 .............. : ........................... NW ............. do ............... do ........ . 
8 30 .......................................... NNW ......... do ............... do ........ . 
9 0 ......... 111.7 29.639 60.5 NNW ... Fresh ............... do ........ . 
9 30 .......................................... NNW ......... do ............... do ....... .. 
10 0 .............................. ~ ............ NNW ... 1 ...... do ............... do ........ . 
10 22 Rises. ......... ......... ... .. .. .. .. .. .. NNW ......... do ............... do ........ . 










~~~~a -~P'-t: g_p.<:l 



























Smooth ..... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... rlo ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 




tities of drift ice £oat-































:::::: ::ri4: 7·· 1"29.:667 .. 1" · ·62·:1 · .. 
::::::::: l"i3'. ""f29': 775"1' .. {i6" ..... 
u.c.. , ......... , ............ , ........... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 10 Sets. .. ............................. .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ........................................... .. 
0 30, A • . M ......................................... .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 L. C ................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
N ................ do......... Clear ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ............... do ............... do ....... .. 
NNW ......... do ............... do ........ . 
NNW ......... do ............... do ........ . 
NNvV ......... do ............... do ....... .. 
NNvV ... Lighter ............ do ....... .. 
NNW ......... do ............... do ....... .. 
NNW ......... do ............... do ....... .. 
NNW ... Light ............... do ........ . 
NN"\V ......... do ............... do ....... .. 
NvV ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............ . do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
N\V ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
~ ::::::::: :::::·~~::::::::: ::::J~::::::::r::::::::::::: 
WSW .......... do ............... do ...... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ...................... .. 
WSvV .......... do ......... Sl. cloudy ................. . 
SW .............. do ............... do ....................... . 
SW .............. do ......... Cloudy ................... .. 
SW .............. do ............... do ....................... . 
3.57 j; ..... uo ........ . 
3.56 ; ..... do ........ . 






































...... do ........ . 
...... do ........ . 
..... do ...... .. . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... clo ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Slightly cloudy in the 





















































Cll ~ B·~ 
~d 























~ >. .~ ~~§ 
p_,OQ) 
s t s 
~se 

























1859. h. m. 0 o 
Jan. 10 6 0, A.M ......................................... .. 
6 30 ......................................... . 
S ............ Light ......... Cloudy .... .. 
S ................. do ............... do ....... .. 
7 0 ........................................ .. S .................. do ............... do ......... . 
7 30 ....................................... .. S .................. do ............... do ......... . 
8 0 . . .. .. . .. 12 29 . 839 57 
8 15 ........................................ . 
S .................. do ............... do ......... Stratus 9~ 
S .................. do ............... do ......... . 
8 30 ......................................... . S .................. do ............... do ......... . 
8 45 ........................................ .. S .................. do ............... do ......... . 
9 0 ......... 13.5 29.849 67.5 
9 30 ...................................... .. 
S .................. do ......... Clear ......... Stratus 9~ 
S ..... ............. do ............... do ...................... . 
10 0 ......................................... . S ............ Fresh ............... do ...................... .. 
10 30 .................. · ..................... .. S .................. do ............... do ......... . 
10 42 Rises ............................... .. 
11 0 ....... . ............................... . 
S .................. do ......... Sl. cloudy ... . 
S .................. do ............... do ......... . 
11 30 ........................................ .. S .................. do ............... do ......... . 
Noon .................. 18.5 29.773 69 
0 15,P. M ......................................... .. 
0 30 ......................................... . 
S ............ V ery fresh ........ do ......... Clouds 10 
S .................. do ............... do ........ . 
S .................. do......... Clear ........ . 
0 45 ........................................ .. S .................. do ............... do ....... .. 
1 0 ......................................... . 
1 15 ........................................ .. 
S .................. do ............... do ......... 1. 
S .................. do ............... do ....... .. 
1 30 ........................................ .. 
1 45 ......................................... . ~:::::::::::: .. ~~~:~~~.::::::: ::::::~~:::::::::. 
2 0 ........................................ . 
2 15 ......................................... . 
2 30 • ' • ~ ••••• J •••••• ' t • I I ••• I, •••• I. j ••• , ! •••• t. I ::::::::::: .:i ·: ·:::!::::: ::::: :::::.::::::::: .. :::::::::::::: 





0 <;d.,... rn 
~ ~ CJ.) .. ~ 
-~ bJ)~ 
,;:p ~ ~ -~ 
Cll ::l ro <l) 




























Smooth ..... . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do., ...... . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
Sl. ruffled ... . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Tol. rough ... 
...... do ....... .. 
Rough ....... . 
...... do ........ . 
...... do, ........ 
Remarks. 
I cc clear in the river to 
















2 45 ~ ................. ~ ........................ S .................. do ............... do ......... l ............. .. 
3 0 ......... 21 29.698 68.7 8 .................. do ............... do ......... l Cjrrus 2 









u.c., ......... , ............ , .......... .. 
......... , 19.5 I 29.690 I 75.2 
S .................. do ........ . ...... do ........ . 
S ............ Strong ............. do ....... .. 
S .................. do ............... do ...... .. 
S .................. do ............... do ......... 1 Cloudlr.ss . 
S .................. do ............... do ....... .. 
S .................. do ............... do ....... .. 
SSW ...... I Fresh , ........ l ...... do ....... .. 
SSW ............ do ............... do ....... .. 
8 30 ......... ......... .. ...... .... .. .......... SSW ............ do ............... do ....... .. 
9 0 .......................................... SSW ............ do ............... do ........ . 
9 30 .......................................... SW .............. do ............... do ....... .. 
10 0 ..... 1 .................................... SW .............. do ............... do ....... .. 
10 30 .......................................... SW .............. do ............... do ....... .. 
11 0 .......................................... SW .............. do ....... ........ do ........ . 
11 12 Sets ............... : ................... SW .............. do ............... do ....... .. 
11 30 .......................................... WSW .......... do .............. do ....... .. 
~i~~:g:.t ~: ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::: .. ~~~~)~::::::::: ::::J~::::::::: 
1 0 .......................................... WSW .......... do ............... do ....... .. 
1 30 .......................................... WSW .......... do ............... do ....... . . 
~ 38 ::::::::: ::::::::: :::::::::::: :::::::::::: ~~t: ::::JL:::::r::::iL::::: 
3 30 .......................................... WSW .......... do ............... do ....... .. 
4 0 .......................................... WSW .......... do ............... do ........ . 
4 30 .......................................... WSW .......... do ............... do ........ . 
5 0 .......................................... WSW .......... do ............... do ....... .. 
5 13 L. C ................................... WSW .......... do ............... do ......... , ......... ..... . 
5 30 ............... ,., .... ........ .. .......... W ............... do ............... do ........ . 








































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. . ... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do .... .. .. . 
...... do ....... .. 
Schooner Sea vVitch 
cleared for Sheboygan. 
Schooner T win Brothers 
left Chicago harbor for 
Sheboygan. 
...... do ......... l 
...... do......... Schooner Gertrud e left 
...... do ....... .. 
for Manitowoc. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ......... ! Cloud ri~ing in the NE. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Smooth ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ...... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do . ...... .. 
...... do ....... .. 




























































































......... , 25 
!1.l 
1: . 




















8 ~ 8 
~S2 
0 
29.522 I 68 
......... I 27 . 5 I 29 . 545 I 7 4 
Rises, ......... , ............ , ........... . 
......... , 34 29.532 I 70.2 
......... , 37.5 ! 29.510 I 71 





















W ......... , Light. ........ / Clea' ........ . 






WSW .......... do ............. do......... Cirrro 
Stratus 3. 
WSW .......... do .............. do ...................... .. 
WSW .......... do ......... Sl. cloudy ... Cirro Cu. 
Stratus 6. 
WSW .......... do ............... do ........ . 
WSW .......... do ......... Clear ......... \. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ................ do ....... .. 
WSW .... Gentle .............. do ........ . 
wsw .......... do ........ f .... do ......... , ~;:~~u~~: 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ....................... . 
\VSW .......... do ............... do ....................... ., 
SW .............. do ......... Sl. cloudy ............... .. 
SW .............. do ............... do ......... Nebula 10 
SW .............. do ............... do ........................ ! 
SW .............. do ............... do ......... .. 
SW .............. do ............... do ......... .. 
SW .............. do ............... do ......... .. 






~ ~.5 rn 
<ll -+-' <..) ~ c:t: ..c~ ~8 
.I;:P:-. ::s'8 

























Smooth ..... . 
...... do ......... ! River is clear of ice up 
to railroad basin. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
Hazy . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
















1 4 0 ......................................... . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ......................................... . 
5 35 u. c ................................ .. 
6 0 .. .. .. .. . 35 29 . 508 72. 5 
6 30 ......................................... . 
7 (} ......................................... . 
7 30 ........................................ . 
8 0 ......................................... . 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 



























L.C. , ......... , ............ ............ . 
.......... 37 29.472 I 66 
......... , 37.71 29.478 I 69 
~~:·:::::: l, ::::J~::::::::: ::::::~~:::::::::1::::::::::::::: 
S.. ......... Light......... Cloudy .... .. 
S ................. dD ............... do ........ . 
S ................. do ............... do ......... 
1 
.............. . 
SSW ...... I ...... do .............. do ......... Stratus 10 
ssw ...... l ...... do ............... do ....... .. 
ssw ...... J ...... do ............... do ........ . 
SSvV ............ do ............... do ........ . 
~~~:::::: I ::::J~::::::::: ::::J~::::::::: , .............. . 
sw ........ l ":Fresh .............. do ....... .. 
SvV .............. do ............... do ...... .. 
sw ........ l ...... do ............... do ....... .. 
SW .............. do ............... do ........ . 
S'\V .............. do ............... do ........ . 
WSW .......... do ....... , ...... do ....... .. 
WSW .......... do ............... do ...................... .. 
WSW .... Light ............... do ......... , ............. .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
~~~:::: ::::::~~.:.:::::: ::::::~~:::::::::!::::::~:::::::: 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ......... 1 .............. . 
·vvsw .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .... Gentle .............. do ......... 1 ............... , 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ........ . 
WSW .... Light ............... do ....... .. 
WSW .... .. ... do .............. do ....... .. 
WSW .......... do .......... . .... do ...................... .. 
WS"\V .......... do ............... do ..................... .. 
WSW .......... do ............... do ......... Cum's 9~ 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ..................... .. 









































...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ , 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
Sl. rough .. .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Smooth .... .. 
. ..... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
::::JL:::::::r~ . . 
Sl. ruffled .. .. 
...... do ......... River is clear of ice up 























































































§ s 2 
~ 























~45~ ~-~ ro 
a,)~~ 
.;3 P-.~ 
'o ~-::1 ~ 
ill ~cO 
~~ 5'n.§ 
bJ) :.O. ~ ('_) 
· ~::;; o;j 0 
:::0 1h b£'"0 
Sea. Remarks. 
-1--1---1 I \ [·-------- ----- ---------
WSW .... ! Fmh ........ Cloudy ..... . h.m. o o 10 0, A. !II. .......................... _. ............ .. 
IO 5 ........................................ .. 
IO 30 .......... ............................ .. 
1I 0 . .. ....................................... . 
II 27 Rises ................................ .. 
li 30 ........................................ .. 
Noon ................. 40.2 29.441 65 
0 30, P.M. : ........ ............................... .. 
I 0 ......................................... . 
1 I5 ........................................ .. 
1 30 ......................................... . 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ........................................ .. 
2 45 ........................................ .. 
3 0 ......... 41.2 29.406 65.5 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 .. . .. .. .. 38 29 .406 66.2 
6 21 u. c ................ ................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ................. . ...................... .. 
WSW .......... do ............... do ....................... .. 
~~:~:::: ::::JL::::::: ::::JL::::::: ::::::::::::::: 
W ............... do ............... do ........ . 
W ............... do ............... do ......... 
1 
............. . 
W ............... do......... Tol. clear ... Stratus 9~ 
~ ::::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
~ ::::::::: ::::J~::::::::: ::::. J~::::::::: I· ::::::::::::::: 
W ............... do ............... do ......... Cnmul. 5~ 
WSW .......... do ......... Clear ....................... . 
WSW .......... do ............... do ......... ............... . 
~~~::::c::J~::::::::: ::::J~:::::::::. \~.rsw .......... do ............... do ......... l. 
WSW .......... do ............... do ......... Cirrus 1 .. . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ......... Sl. cloudy .. . 




























Sl. ruffled ... . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ......... l Clouds in SW. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... flo ....... .. 
...... do ......... 
1
. 
.. .... do ....... .. 
...... do ....... .. 
























Mirlnight ""t········ ......... 
1 
....................... . 
0 30, A.M .......................................... . 
1 0 .............................. ············ 
1 26 Sets. . ............................... . 
1 30 ............... ......................... .. 
2 0 ........................................ . 
2 30 ......................................... . 
3 0 ........................................ .. 






















:~:.:j:_:::::::::: l :::::::::::::::::::::::: 
:::::::: :1"37 ... l2~): 44(i ., ... ii5 '."2 ... 
......... 1."''''"1''"''''''''''''"'''''' ........................................... ........... , ............................. . 
.................. 1'''''''''''' ........... . 
"'ff'''" ··~··~n~ ·~'''''~n~· ·n'!'"''' .. 
WSW .......... do ......... l Cloudy ..... . 
WSW .......... do ............... do ......... , ............ .. 
WSvV .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
·vvsw .......... ao ............... do ....... .. 
W ............... do ............... do ........ . 
W .... .. .. . Light......... Clear ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ......... Cloudy ..... . 
W ............... do ............... do ....... .. 
\7\T ............... do ............... do ........ . 
vV ............... do ............... do ....... ,. 
W ............... do ............... do ........ . 
W .............. do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do .. ............. do ....... .. 
W ............... do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ......... ...... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
SSW ...... G en tle ............. do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... l N ebula 10 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSvV ...... i ...... do ......... l ...... do ......... J ............... J 
SSW ............ do ............... do ....... .. 
SSW ...... ...... do ............... do ...................... . 
S ................. do ............... do ......... l ............. .. 






































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Smooth ..... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ... · .... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
... , .. do ~~ · ··~~:· 
River is clear of ice up 
to McCormick's reap-
er factory . 
Foggy. 
D ead swells on the sur-
face of the luk e, and 






















































































~ t' ~ ~~s 
<l.l C.) Q.) 
g-86 
~ s 2 
E-t 





Noon ................. 40.2 29.417 65.7 






















........ , 40.5129.366 1 67.2 
:::::::: J'3~i ... '1"29': 328"1". '-i5 ...... 
u.c. , ......... , ............ , .......... .. 
""'"")""""'!"'""'"" ........... . 
......... ......... ............ ) .......... .. 
········· ~ ····················· ~ ············ 


























S ........... 1 Gentle ....... Clomly ······ j ............. .. 
S ................. do ............... do ........ Nebula 10 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... 1 ............. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....................... . 
~: :::::::::: ::::J~::::::::r::J~::::::::: ::::::::::::::: 
S ................. do ......... 
1 
...... llo ....................... . 
SE .............. do ............... do ......... . 
SE .............. do ............... do ....................... . 
SE .............. do ............... do ......... Nebula 10 
SE .............. do ............... do ...................... .. 
SE .............. do ............... do ...................... .. 
SE .............. do ............... do ....................... . 
SE .............. do ............... do ...................... .. 
SE ............... do ............... do ...................... .. 
SE ........ Calm .............. do ..................... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
Q.) I "d 
..!:1:1Q)~ ~] ~ 
,_....., 
Cl) C,.J Cl) 
-:50..~ 
.... ~:::::<Zi 
































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ......... l Fine rain 
foggy. 
and ve•·y 
...... do ........ . 
...... do ....... .. 
.... .,do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ... 'l .... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Raining. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 

















:::::: ;::: ::::::::: :::::::::::: :::: :::::::::r !! :::::: :; :: :::::!:::: :;::: ;: ::::::::::;; :;l;: ::; ::;::: :::1 
0 30, A.M •.•••••••• 1........ . ... ··•··r···•·•···· S~ ....... [ ..•..• do .•....•........ do ..••..•. -1-·······•··•··· ~ i ;i :1.et.:i:i:::: ::::: :::::::::: ::( :::::::::: ~~ ::::::::r::::,~:::: ::::: :: ::::1~::::: :::::: .. : .. :::::::.: 
' j :! 1:::::: :::!::·::: ::: :::::::: :::J::: :::::::: ~~/J.::: :: ::::ji:::: ::::: :::: ::!~:::::(: : ::: ·:· ::::::::. 
6 30 ........................................... N ................. do ............... do ....... .. 
7 0 1 ....... ..1 ................................. 1 N ................. do ............... do ....... .. 
7 30 !···· ..... ! ..................... ! ............ N ................. do ............... do ....... .. 
7 40 . L. C. ! ......... [............ .. .. .. . . . . .. N ................. do ............... do ........ . 
8 0 1 ......... 1 37.2 29.056 j 59 N ................. do ............... do ......... , .............. . 
8 30 ......... 1. .................... 
1 
............ : N ................. do ............... do ........ . 
9 0 : ......... ! 37.7 1 29.064 66 N ................ do ............... do ......... , .............. . 
I 15 3~ • 1:::::::):::::::: ::::::::::::c::::::::: ~::::::::::: ::::J~::::::::: ::::J~::::::::: 
I 10 30 ' .................. 1 ............ 1 ............ N ................. do ............... do ........ . 
!I ii 3~ :::::::::1::::::::: ::::::::::::1:::::::::::: ~::::::::::: 'iiis~~::::::::: ::::::~~::::::::: 
Noon ................. 38.7 1 29.036 I 66.2 N ................. do ............... do ....... .. ~ ~g, P.M. 'iii~~·~:::::::::: :::::::::::1::::::::::: ~::::::::::: ::::J~::::::::: ::::J~::::::::: ~ :~ !:: :::::::1::::::::: ::::::::: :) ::::::::::: ~ :::::::::.-1 .. i.~;iL::: ::: :: ::Jr:::::::l ::::::::::::::: 









































...... do ........ . 
...... d6 ....... .. 
...... do ........ . 
...... do ......... j Fine min and very 
1 ::::::~~:::::::.: 
foggy. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . Rain ceased. 
...... do ....... .. The river is clear of icc 
up to tho foot of 
Michigan avenue. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled ... 1 Rain. 
...... do ......... Rain. 
...... do ......... Rain. 
...... do ....... .. 
...... do ........ . 
l 
...... do ....... .. 
Rougher ... .. 
...... do ....... .. 


























































~ ~ ~~ 2-' 

















0~~ (.) ...., d 
'""'S::""' :::;::;--~ 
-;;; :>, .~ 
h ~ -[~~ 
s ~ s 
~S8 




h.rn. o o 
3 30, p, l\1. ........................................ .. 
4 0 ....................................... .. 
4 05 ......................................... . 
4 30 ......................................... . 
4 35 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ......... 34 29.052 71.5 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ......................................... . 
8 10 U. C ................................. . 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 .................. ...................... .. 
10 0 ......................................... . 
10 30 ........................................ . 
11 0 
1"""'"1"'"""1""'"'""1"""""" 11 30 ......................................... . Midnight ........................................... . 




























NW ....... I Fresh ......... / Cloudy .... .. 
NW ............. do ......... , ...... do ....... .. 
fJ!i!Jiiiii!!!iii!!!!!'::::::l!iiii!i[!iiiiii!i!i!iiiiii 
NNW .......... do ............... do ......... l ............. .. 
NNW .... Very fresh ........ do ...................... .. 
~ ~~ ~:: ::::::~~ ::::::::· ::::::~~::::::::: 1 ::::::::::::::: 
N by W ........ do ............... do ......... j ............. .. 
N by W .. Stronger .......... do ..................... .. 
~ ~~ ~:: ::::::~~::::::::: ::::J~::::::::: i ::::::::::::::: 
N by W ........ do ......... 
1 
...... do ......... 
1
1 ............. .. 
N by vV .. ~ ...... do ............... do ....... .. 
Nby"\-V ........ do ............... do ...................... .. 
N by W .. l ...... do ......... 
1
1 ...... do ......... 1 ............. .. 
~~~~:: ::::J~::::::::: ::::J~::::::::r::::::::::::: . 
<!.)I'"<:) 
~~ s ~ +-' <Y 
Q.);.....~ ~ ~g 
._ws:: 
0 o:i,~ w 
<!.) ~ ~ t,) .-.Gd ~~ ~J.§ C)~~~ 




























Rougher ... . 
...... do ........ . 
...... do ......... l 
. ..... do ......... [ 
.. .... do ......... 
1 ..~: ... d~~.~~.::: i 
...... do ....... .. 
...... do ......... . 
. ..... do ......... ! 
.. .... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Heavy sea .. l 
...... do ......... , 
...... do ......... , 
...... do ......... 1 
..-v~·l~l:~~·gh: l 
...... do ........ . 
, ...... do ......... ! 
Remurks. 
Snowing. 
mowing very heavy, 
the sea breaking over 
the pier. 


























~ a8 1:::::::::::::::::: ::::::::::::c::::::::: 
~ 3~ ' ::::::::: .. ~~.:~ .... ~~ ... ~.~~ .. 1 ... ~.~ ... ~ .. . 
8 40 L. C ................................ .. 
9 0 .. .. .. . .. 30 29 . 232 64 ~~ :~ !::: :;. ::r ::::::: :::::::::: :r: ::::::::: 
No~J~ ......... i ::::::::: "3(j: ~i .. '2~): 365"1· .. 6'3 '.'5 .. . ! ~~' p.M. ! :t"~': ::::::::: ::::::::::::~:::::::::::: 
~ 3~ 1::::::::: .. ~~.:: .. .. ~~.:~.~~ ..... ~.~ ... ~ .. . 
4 0 ........................................ .. 
4 30 , ........................................ .. 
5 0 ........................................ .. 
5 30 .............................. ,! .......... .. 
6 0 .. .. .. . .. 29. 7 29 . 407 6!) . 7 
6 30 ........................................ .. 
! :! I :1.:1\::::::::: :::::::::::::::::::::::: 
NNW .......... do ......... 
1
1 ...... do ..... ,. .. : Clouds 10 
NNW .......... do ............... do ........................ 
1 
NNW .... I ...... do ............... do ....................... . 
NNvV .......... do ............... do ......... Nebula 10 
NNW .......... do ............... do ....................... . 
NNW .... I Fresh ....... J ..... do ...................... . 
NN. W .... l ...... do ......... , ...... do ......... 1 .............. . 
NN,V .......... do .............. do ............... ..... .. .. 
NNW .... ....... do ......... 
1 
...... do ....................... . 
NNW .... ! L1ght. .............. do ........ Stratus 10 
NNW .......... do ......... , ...... do ........................ 1 
NNW .......... do ............... do ...................... .. 
NN\V .... I ...... do ............... do ....................... . 
NNW .... : ...... do ............... do ...................... .. 
NN.W .... J ...... do ............... do ........................ 
1 
NNW .......... do ............... do ....................... . 
NNW .... : ...... do ............... do ......... Stratus 10 
NNW .......... do ............... do ....................... . 
NNW .... I ...... do ............... do ........................ , 
~~~::J::::J~::::::::: ::::::~~::::::::: ::::::::::::::: 
NW ...... 1 ...... do ............... do ........................ ! 
N·vv ...... l ...... do ............... do ......... Stratus 10 
NW ..... .l. ..... do ............... do ......... 1 ............. .. 
W ......... [ ...... ~o ........ l ...... do ........ l ............. 










































] ...... Jo ......... [ 
...... do ....... .. 
...... do ......... l 
1 ...... do ......... l Ce~sed to ~:;now. 
...... tlo ......... '\Vllld moderate~ 
1 ::::::~~::::::::: 
l ...... do ......... l The h.igh seas have de-
' ...... do......... pos1ted a large quan-
11 ...... do......... til~ of .i,c~ upon. the 
...... do......... nolth pw1 and hght-
...... do......... house foundation, 
...... do......... breaking down the 
.. .... do........ . old rotten tics and 
.. .... do......... flooring of the pier 
...... do......... built ten or twelve 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Rough ..... .. 
. ..... do ........ . 
...... do ........ . 
Tol. rough .. 
...... do ....... .. 
.. .... do ........ . 
l ...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ......... [ 
, ...... do ....... .. 
yeuxs ago. 
'\Vind is moderating 
and sea not quite so 
rough. 
The river is dear of ice 






























TABLE A 11-Continued. 
,..~ I I o,..-., I rn I o d -~ 
.§,..... -=~ 
1 
~ -s~ ·wind. 
~ ~ I .n I 'o ~ .5 :S 'o ~ 7 ---------------1 
t g : ~ 0 '--: -~ 8 C);:~ s 
~ (,) ;::: 5 ·= I ~·~ ; .;:; '-"' p . ~ g I ~ d~ .8~ d ~3.. ~ ~ ~ ~ 
c =? :Jl s ~ ;:; roc 2 ~ C) ~ 8 ru ~ 
, .::: I c: I ~::::: s:: ~ ~ ~ ~ l rn ...c:: ,.... ~ ~o o ~o o~ ~oi:: ~> 8 C':l 
-...._, o r-o......, ;...., -~o .....,, . c..J ~ I ~ ~~ ~ ~ ~~~ I 8 r53 ~ ---~--1 -
9 30, P.M. ! ......... ~ ... ~ ............... ..'. ..... ~ .... ·wsw .... Light. ........ Cloudy ..... .. 
t~ 3~ ~ :::::::?::::::::: 1 :::::::::::: :::::::::::: ~~~~:::: ::::JL::::::: ::::JE::::::: 
11. ?O. , ......... , ................................. ! WSvV .......... do ............... do ....... .. 
t:::::::: 
1:::::::: 
~:::::::: ................................ .. 
1 ::::::::::::::::::~:::::::::::: ~ :::::::::::: 
















:.:.-:::: :-:.::::: ::.::::.:::: :::::::-: · :;: 11r ::-J:t ,:~~~+::?.: ::i~·::: ::::::::-<>·J 
......... 33 29.245 61 SS\V ...... 
1 
...... do ......... 
1 
...... do ......... Cu. Str. 91 
SSW ...... Fresh ............... do ...................... .. 
I 





...., (,)'"' s:: 
'fn~ ~·~ 



























I ! _____________ _ 
. To!. •·ough.l 
...... du ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
To!. rough. 
The sea has been break-
ing over the pier on the 
preceding night, and 
the spray freezing, so 
that the pier has a com-
plete surface of very 
smooth ice, rendering· 
it very difficult to pass 


































......... ! ..................... ! ........... . 
L. C ................................. . 
i:::::::::::::::f::::::::::::::::::::::: 









Noon .................. 36 29.220 66.7 
~ 3g, p, M- 1::::::::: ::::::::: :::::::::::: :::::::::::: 
1 30 ............................. . ........... . 
2 0 ........ ................................. . 
2 25 Rises ................................ . 
2 30 ..................... .................... . 
3 0 .. .. .. . .. 34. 7 29 . 238 65 . 5 
3 30 ........................................ .. 
4 0 ......................................... . 
4 5 ......................................... . 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ......................................... . 








10 0 ......................................... . 
]0 18 u. c ................................. . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
Midnigh ............................................ . 
0 30,A. 111. ........................................ .. 
1 0 
1 30 
SSW ...... Light. .............. do ......... l ............ ; .. 
SSW ............ do ............... do ......... ............... . 
SSW ..... . ...... do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Sl. cloudy .. . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
~ ::::::::: ::::J~::::::::: ::::J~::::::J, ::::::::::::::: I 
"\V ............... do ............... do......... Clouds 10 
W ............... do ............... do ....... .. 
~~:::::::: :~:l:~i~::::::::: ::::::~~::::::::r::::::::::::: 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ......... , ............... 1 
SW ............. do ............... do ......... Stratus 9 
SW ............. do......... Cloudy .................... . 
WNW ... V ery fresh ........ do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... 
1 
.............. . 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ..................... .. 
\tVNW ......... do ............... do......... Stratus 9 
W ......... Fresh ............... do ....... .. 
W ............... do ............... do ........ . 
~ ::::::::: ::::J~::::::::: .. ~1.~d~::::::::r ::::::::::::: 
W ............... do ......... Cloudy ..... . 
W ......... Light ............... do ......... , ............. .. 
"\V ............... do .............. do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ...................... .. 
WNW ......... do ............... do ...................... .. 
WN,V ......... do ............... do ....................... . 
NW ............. do ............... do ...................... .. 
NW ............. do .............. ;do ...................... .. 
NW ............. do ............... do ......... 1 ............. .. 
NW ............. do ............... do ....................... . 











































...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
Smooth ..... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
The river is ciear of ice 
up to the foot of State 
street. 
V ery dark cloutls in E. 
and NE. 
Snowing. 
Ceased to snow. 





























TABLE A 11-Continued. ~ 
C) I fll C!l I C!l I '"d ~ ,..Cj~ C,.) ~cO • ~ 0 ,-.~,-.., ~..s::: "5 . ...,,..a,-.., '\Vmd. ro~ c;; 
~~ . 'QG: c~ '8~~ ~~..., t ~ ~ '-' ·~ cd ~a; ~ c..l ~ 
c.> o fll C!l ~ r::l a C!l c ~ s ~ P.,c.;:; s I 
"' u d 1- 1- <.) '-' ...... .......- o fll ea. Remarks . 
..o <.> ..s::: ;::~·ca "'C.l ;::~I» ~ .;::: Cli ..._. ro ~ 111 ~ d Po. ~ ~ .8 ~ ~ ~ 8 .. g ~ ~ . 0 c.::~ 
o ~ ~rn ~ g ~ "'::! C!l B Cil i;5 C!l to ...c: ~ ;! ~ ~ E a·~ § ~~ as:: g. .... E 1-~ s:: "d ;::~ o..o'f:::~·C.l a,.::,. o .::.... 1- ro .:: s o ;::~ ... e Q) o -~ :::s cd 0) ~ ~ ~~ p'3 ~ '-< U W ~ U ::qrntui~ 
--------
h. m. o o 
2 O,A. M ......................................... .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 10 Sets ................................. .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 . .. . . . . .. 22 29 . 77J 58 
8 30 ......................................... . 
8 45 ......................................... . 
9 0 ......... 22.5 2!J.808 59 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ........................................ .. 







:;.: H;:;::;;;; ;:;.:;:;; ;:: ;;:;;;;;; ;;; 
NW ....... I Light. ........ Cloudy .... .. 
NNW.... Fresh .............. do ........ . 
... 
NN'\V .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. ... 
NNW ......... do ............... do ....... .. 
NNW .......... do ........ . ...... do ....... .. .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... l. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . .. 
NN'\V .......... do ............... do ........ . 
N. by W ....... do ............... do ...................... .. 
N. by W ....... do ............... do ......... Stratus 9~ 
NW ............ do ............... do ....................... . 
NW ............ do ............... do ...................... .. 
NW ............ do ............... do ......... Stratus 10 
NW ............ do ............... do ....... .. 
~~ :::::. ::::JL:::::)::JL:::::::~::::::::::::::: 
NW ............ do ............... do ........ . 
NW ............ do ............... do ......... , ........... . 
NvV ............ do ............... do ....... .. .. 
NW ............ do ............... do ....... .. 




























Smooth .... .. 
Ruffled ...... . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
Rough ..... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Swells ..... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
The river is clear •>f ice 














11 30 1'""""1'''''''''1"'''"""'1'''''''' ... . 11 45 ......... ········· · ··········· .......... .. Noon .................. 24.5 29.840 61.5 






































::::::::: 1· ·25· :2 l ·2~!:878" 1 ". 6'i ·:2· .. 
Rises., ......... , ............ , ........ . . .. 
'"'"'" I 23 29.940 I 67.2 
~: :::::: ::::::~~::::::::: ::::J~::::::::: I ::::::::::::::: 
NW ............ do ............... do ......... Stratus 10. 
NW ............ do ............... do ........ . 
NW ...... Light ......... Tol. clear ... 
NW ............ do ............... do ....... .. 
NW ............ do ............... do ....... .. 
NW ............ do ............... do ....... .. 
NW ............ do......... Clear ....... .. 
NW ........... do ............... do ........ . 
NW ............ do ............... do ....... .. 
NW ............ do ............... do ........ . 
NW ............ do ............... do ........ . 
NW ............ do ............... do ......... 
1 
... : ......... . 
W ............... do ............... do ......... C1rrus 10. 
W ............... do ............... do ........ . 
W ............ . .. do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ......... ...... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
NW ............ do ............... do ........ . 
NW ........... do ............... do ....... .. 
NW ............ do .............. do ....... .. 
WNW ......... do ........ . ...... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ... ...... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WN'IvV ... ...... do ............... do ......... 1 ............. .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ...... ._ ...... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do .... .. ......... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 










































...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
Tol. rough. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
... ... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
















.......... 2 <ll ......... 111 <ll' 
..... 
..<::' <ll rS~ 1=1 0 ..... ~ ..<:: 
''"'"""' ...... ~ ::l ~....; <ll • <,... <ll "'":' 0 cr.i 0~ >:::~ C) > >::: <ll .,.. ~ o..<::~ 
C) .... ::J ....., ~ 
~ <ll 0 111 
<ll ~ 
.:: 8 ~>=:~ 111 C) td g·~ .. ,......,~ -~ ..I:Jo ..Q ~ ~ ='·~'-" 0 cd p., ~] d :>-.:: 'C) ....,"0 ~~ ~111 s"g ~~3 ........, 
<ll.!:: >::: 
p.,l-< p.,c.:> <ll § 8.::; 8 <.) 0 8 td 8 ii:; 8 
o;d .,.. ......... 0 <ll ~ c:tl ~88 Q ~ ~ ~<ll P=l 




h.m. 0 0 








11 30 .. -u:·cr:::::::J:::::::::::r:::::::::: 
11 45 ......................................... . 
Midn ........................................ .. 
~ ~g:g1~t~~~:· ::::::::: ::::::::: :::::::::::: :::::::::::: 



















.s <ll cr.i <ll(l) ~ ~~ bD "0 .:: 
::J;:: <ll ::J • 
0 .... 
<ll 0 
Q w ~ 6 
WNW... Light ......... 1 Clear ....................... . 
WNW ......... do ............... do ......... Cloudless. 
WNW ......... do ......... ....... do ...................... .. 
WNW ......... do ............... do .................. .... .. 
W ............... do ............... do ....................... . 
~ ::::::::: ::::J~::::::::r::J~::::::::: ::::::::::::::: 
"\V ............... do ............... do ......... . 
W ........ . ...... do ............... do ......... . 
W ........ . ...... do ............... do ......... . .. 
vV ............... do ............... do ......... .. 
W ............... do ............... do ......... .. 
W ............... do ............... do ...................... .. 
WSW .......... do ............... do ........ . . 
WSW .......... do ............... do ......... . .. 
WSW .......... do ............... do ....... .. 
"\VSW .... Gentle .............. do ........ . 
~~~:::: ::::::~~::::::::/:::::~~::::::::: 1 : 
vVSW .......... do ......... 
1 
...... do ......... · 
vVSW .......... do ......... 
1 
...... do ........ . 
WSW .... . ..... do ............... do ......... . . 
WSW .......... do .............. do ......... . 
~~~::::1::::::~~::::::::: 1 ::::::~~::::::::: ::::::::::::::: 
WSW .......... do ......... l ...... do ...................... .. 
WSW .......... do ............... do ......... , .............. . 
.. 
.. 
<l>'"C ..!t:<lli=~ ~]cd 
<l)t-t~ 
.s ~~ 
<o-.~.::cr.i 0 ·1'""'1~ 
<ll ~ c:tl 
~~ g'J).§ 






























...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Smooth ..... . 
...... do ........ . 
...... do ........ . 
...... do ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ...... .. 


















































......... , ......... , ............ , ........... . 
Sets. , ......... , ............ , ........... . 
......... , 22.5 I 29.909 68.5 
EHIHH :H·c:: C·:C· 
1::::::::r:::::::1:::::::::::r:::::::::: 
H ~~ :i:.:~:.: ::::::::: :::::::::::r :::::::::: 
Noon ................. 28.7 29.832 66.5 
0 15, P. 111 ......................................... .. 
0 30 ......................................... . 





......... , ......... !· ............ ! .......... .. 
......... ......... ............ ············ 
.......................................... 
...................... ,, .... , ............ , 
WSW .... I ...... do ............... do ......... , .............. . 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ......... ............... . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
SW ............. do ............... do ... : ... .. 
SW ............. do ............... do ........ . 
SW ............. do ............... do ........ . 
S\\T ............. do ............... do ....... .. 
SW ............. do ............... do ......... , .............. . 
SW ............. do ............... do ........ . 
SW ............. do ............... do ........ . 
SSvV ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW .......... ,..do ............... do ......... 1 .............. . SSW ...... L1ght. .............. do ......... l Cloudless . 
SSW ............ do ............... do ....... .. 
SSW ...... Fresh .............. do ......... , .............. . 
SS"\V ............ uo ............... do ........ . 
SS"\V ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ...... V ery fresh ........ do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ......... , .............. . 
SSW ............ do ............... do ........ . 
~ ::::::::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::::: 
S ................. do ............... do ....... .. 
~ ::::::::::: ·-~~~d~~~.l:.:::: ::::J~::::::::: 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 











































j ...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. ... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Tol. rough .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.... ~.do.~~~!'"' 
Cloudy in NE. 
Considerable anchor ice 
in the harbor entrance, 
and great quantities in 
the lake drifting to the 
NE. 
A thin ice half an inch 
thick has formed on 
the river on the pre-
ceding night. 
The harbor is now clear 
of ice up to railroad 
basin, being broken 



























































































TABLE A 11-Continued. 
!'IJ Cl.l I Cl.l I '"Cj 
] -5~......... Wind. ~~ § g ui ~ ~~ ~·~ ~ 
·~ ca or;:: d OJ~ ~ 
s::: s Cl.l s:::~ s -50..,<,:, 
....... '"""" ;...,.._....._... 0 00 ~ ~ ~ ~ ~~ .;: ~ ..: ~ '0 : .s~~ 
~ '"Cj ~ @ Q) ~ ~ 'tn ~ .n ~ ~ t,,§ 
I'< s::: o..,Cl.l s ~-.-'= s:; ... '"Cj bJJ'-' ::l () 
;::d sso :::~;s: Cl.l ~ ::l ..... ;::~de.> 
Sea. Remarks. 




""""' 1 ""~ ............... ~ ...... ~ ..... , S ........... Strong ....... Clear......................... 2.68 Tol. rough. T~e wind is increasing 
.................. ......................... S ................. do ............... do........................ 2. 70 ...... do......... In strength, and the 
S ................. do ............... do......... .. ............. 2. 68 Rotlch........ seas break over the 
......... ~ 32.7 I 29.726 I 65 
::::::::r ::::::::::::::::::::::::::::::: 
. f·:~~r:: ::::: ::HE:: :. :::::. :·::. 
·F~ii ... j::::::::: :::::::::::::::::::::::: 
... ...... 31.2 29.690 64 
......... 1· ......... 1""""""1"'""""' 
:::::::::,:::::j:::::::::::t :::::::::: 
~ ::::::::::: ::::::~~::::::::: ::::J~::::::::: 'ci~ .... ~~~::a· ~:~~ ::::::d~::::::::: north pier. 
t:::::::::: ::::::~~::::::::r ::Jf:::::::: ::::::::::::::: ~J~ ::::JL::::::: 
s ........... ! ...... do ......... l ...... do......... ............... 2.23 ...... do ....... .. 
S ........... ' ...... do ............... do........................ 2.21 ...... do ....... .. 
S .......... ! Very fresh .. 1 ...... do......... ............... 2.33 Sl. rough .. .. 
S ................. do ............... do........................ 2.36 ..... do ........ . 
S ........... 
1 
...... do ......... 
1 
...... do......... .............. . 2.33 ...... do ....... .. 
S ................. do ............... do........................ 2.33 ., .... do ....... .. 
S ................. do ............... do........................ 2.31 ...... do ....... .. 
SSW ...... Fres h ............... do........................ 2.34 ...... do ....... .. 
~~~:::::r ::J~::::::::: ::::::~~::::::::: ::::::::::::::: ~:~~ ::::J~.:::::::: 
SSW ............ do .............. do ......... Cloudless. 2.38 ...... do ....... .. 
SSW ............ do ............... do........................ 2.39 ...... do ....... .. 
SSW ............ do ............... do .. :..................... 2.42 ...... do ....... .. 
SSW ............ do ............... do........................ 2.45 ...... do ........ . 
SSW ............ do ............... do........................ 2.45 ...... do ........ . 
SSW ............ do ............... do........................ 2.43 ...... do ....... .. 
SSW ...... V ery fresh ........ do........................ 2.42 Very rough. 































, ......... , ......... , ............ , ........... . 
<:::: :::: ::::::::: :::::::::::r:::::::::: 
1::::::::: :::::::::~:::::::::::: 1 :::::::::::: 
i::::::::::::::::::J:::::::::::::::::::::::: 
c:::::::::::::::l::::::::::::l:::::::::::: 
1 ......................................... . 
1 ......................................... . 
......... l'""'"'l''"'"'"'' l"'''"''"' 
::::::::r::::::::::::::::::::::::::::::: 
11 45 ........................................ . 
Midnight ............................................ . 
0 15,A.M .......................................... . 
0 30 u. c ................................ .. 
0 45 1 ......................................... . 
1 0 ......................................... . 
1 15 ............ ............................. . 
1 30 ......................................... . 
1 45 1 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ .. 
















!·· ....................................... . ................... ! ............ , .......... .. 
!:::::::::,:::::::::1::::::::::::1:::::::::::: 
~~~ ::::::1:::: ::~~:::::: ::: :::: ::~~:::::: :::/::::::::::::::: 
SSW ............ do ............... do ........ . 
SSvV ............ do ............... do ........ . 
SSW ...... Strong ............. do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... , ............. .. 
[~::::::r:::::l!::::::::: ::::::!!:::::::::1:::::::.::::::: 
S ........... 1 Very fresh .. Cloudy ...... . 
S ................. do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
~~~:::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
SSvV ............ do ............... do ....... .. 
SSW ............ do ............... do ......... , ............. . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ......... , .............. . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ...... Fresh ......... Clear ......... . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 











































l ...... do ....... .. ...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
Rough ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
A large halo round the 
moon, lasting one 
hour. 






























2 J:l--:- 1Z2 C) I Ill ~c:l .s~ ...,~ ~ ...,,.o,...._, 
+"' • <+-<od u • ~.B.g ro...., r..i 0~ .5~ ~a Ill '-" 
.S.§ Ill~~ a.> 0 rn Ill ~ 
1Z2 0 ro ;... '"" :-c.,.........._., 
,.ou ~ ::::;•--< :,.., ~ 
.8 :>.:..; ...., od 0 c:l p... ro~ 2.-o o:l 1-< Ill 
~~ rn ;... c:l C,)'"O 1-<:::S+"' ~0 G.l s:; G.l u (l) P..,l-< s s:; s-~~ (l) • --< s~ 0 S3 8 c:l 0 Ill X od <ll s 1-< ~ ~ E-tC) r:q E-t 
h. ?n. 
6 30, A.M .......................................... . 
6 45 ......................................... . 
7 0 ......................................... . 
7 15 ........................................ .. 
7 30 ......................................... . 
7 45 ......... 30 29.566 59 
7 50 Sets ................................. .. 
8 0 ........................................ .. 
8 15 ........................................ .. 
8 30 ......................................... . 
8 45 ........................................ .. 
9 0 .................. ....................... . 
9 1;) ......... 32.5 29.573 64 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
11 45 .................. 1 ...................... .. 
~o~t~·.-~~·.' ::::::::: .. ~:.:~ .... ~~.:~.~~ ..... ~.~ ... ~ .. . 
0 30 .................. ! ...................... .. 
0 45 .................. ,! ............ , ........... . 
1 o L. c ................................. . 






•• s:; ..c Ill r..i G.l (l) b.O ~ ~~ '0 s:; ~ <ll <ll ::::! 
0 ;... 0 
u w ~ Q 
SW ....... Fresh ......... Clear ......... . 
SW ............. do ............... do ......... , ............... l 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ..................... . 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ......... l Cloudless. 
SW ............. do ............... do ........ . 
SW ............. do ......... , ...... do ........ . 
SW ............. do ............... do ......... j .. 
SW ............. do ............... do ........ . 
.. 
... 
SW ............. do ............... do ........ . 
SW ............. do ......... ...... do ......... , .. 
SW ............. do ............... do .......... . 
SW ............. do ............... do ......... . 
SW ............. do ............... do ....... .. 
.. 
SW ............. do ............... do ....... .. .. 
SW ............. do ............... do ......... .. 
SW ............. do ............... do ....................... . 
SW ............. do ............... do ..................... .. 
i~ ::::::: ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: 11 
S ................. do ............... do ......... Cloudless. 
S ................. do ............... do ......... 
1 
............... 1 
S ........... 1 ...... do ............... do ........................ , 
S ................. do ............... do ....................... . 
S ........... Very fresh ........ do ......... l ............. .. 





~ od_s~ 1 Sea. 
..., ~ a) 8 
..C<.::i b1J ...... 
b1J1-<;::lU 
...... ::::! 0:: Ill 





























.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
Sl. ruffled .. .. 
.. .... do ........ . 
I ::::J~::::::::: .. .... do ........ . .. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .. ~,do, .. t•• ,,,. 
Remarks. 
The river is clear of ice 
up to Rush Street 
bridge. 
The wind increases in 
strength, and the lake 
























































......... 1 ........ .1 ••••.•••••.. 1 •••••••••••• 
......... ·········]············i"·········· 
······························ ············ 
········· ········· ············ ············· 
••••••••• 1••••••••• 1•••••••••••• 1•••••••••••• 
········· 1••······• 1············ 1•••••••····· 
:::::: ::r4i ..... , .. 2~>:43o .. , .. ·;53"····· 
......... , 38.7 I 29.371 I 63.5 
Rises., ......... , ............ •............ 
S ................. do ........ .l ...... do ......... , .....•......... 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................ do ............... do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: ::::::~~::::::::: ::::::~~::::::::: , ::::::::.:::::: 
S ................. do ............... do ......... Cloudless . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ......•.. 
S ................. do ............... do ........ . 
S ................. do ......... Sl. cloudy ... , .............. . 
S ............... . . do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... ... ... do ............... do .. . ..... . 
S ................. do ............... do ........ . 
S ........... ...... do ............. .. do ..•...... 1 ............. .. 
S ..•.•..•......... do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: .. ~:.~dl~~.::::::. ::::::~~::::::::: · ·······"···"· 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
SSE ............. do ............... do ......... 
1 
......... ..... . 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ......... , .............. . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... , .............. . 









































. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rougher .... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
..•... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Very rough. 
.. .... do ........ . 
...... do ........ . 
...... do . ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ...•..... 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 





















































































P-.5)8 ~ 8 8 
E-t 
h.m. o o 
11 0, P.M ......................................... .. 
11 15 ........................................ . 
11 30 ........................................ .. 
11 45 ......................................... . 
Midnight ........................................... .. 
0 15, A.M .......................................... . 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 28 u. c ................................ .. 














......... ll ......... j ............ j .......... .. 
......... ········· ....................... . 
:·.-:::::1:::::.-:· : ... :: .: ::.: ::.::::--::: 
:::::::::1::::::::::::::::::::::::::::::::: 
























SSE ....... Strong ....... Sl.cloudy ... 1 ............... 1 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... .. 
SSE ............. do ............... do ......... . 
SSE ............. do ......... Cloudy ..................... J 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
~ ::::::::::: . ::::J~::::::::: . ::::J~::::::::t::::::::.:::: 
S ........... ! ...... do ......... ! ...... do ....... .. 
S ................. do ............... do ......... • .............. . 
S ................. do ............... do ......... 1. 
S ................. do ............... do ......... l. 
S ................. do ............... do ......... . 
S ................. do ............... do ......... . 
S ........... Very fresh ........ do ......... .. 
S ................. do ............... do ........ . .. 
S ................. do ......... Tol. cloudy. 
~ ::::::::::: ::::J~::::::::: ::::J~::::::::: \ :::::~::::::::: 
C) I "d 




(l.) ... oj 
;; ~ ~.§ 




























. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
(Not observed on ac-
...... do ...... "'I' b~~~~in~f ~~:r s~h~ 
.. .... do ......... i pier, rendering it im-
.. .... do ......... 1 possible to get to the 
l pier head. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
































·········1·········1············1'"'"""" ·················· ············ ············ 
······························ ············ 
::::::::::::::::::::::::::::::c::::::::: 
:::::: :::1··3ii. ···1··29·: 2'28 ·1··· ii2 ··· ··· 
Sets. , ......... , ............ , ........... . 
8 45 ........................................ .. 
9 0 ......... 39.2 29.250 63.5 
9 15 ......................................... . 
9 30 ......................................... . 
9 45 ........................................ .. 
JO 0 ........................................ .. 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ......................................... . 
Noon .................. 41 29.236 61 









......... ! .......... , ............ , ........... : 
.......................................... 
L.C ................................ .. 
~ ::::::::::: ::::J~::::::::: r::::J~::::::::: , ............ .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ........ . ...... do ....... .. 
S ................. do ............... do ....... .. 
SSW ............ do ............... do ........ . 
S ................. do ............... do ....... .. 
S .......... . ...... do ............... do ........ . 
S ................ do ............... do ........ . 
S ................. do ......... Cloudy . .... .. 
S ................. do .............. do ........ . 
SW .............. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
SW ............. do ......... T ol. cloudy. 
SW ....... Fresh ............... do ......... \ Stratus ... . 
SW ............. do ............... do ....................... . 
SW ............. do ......... Hazy ........ . 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ........ . 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ........ . 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do .............. do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ......... Cloudy ..... .. 
SW ............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ..... . ... 
1
1 ...... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
WSW .......... do ......... \ ...... do ........ . 









































.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
...... do ......... 1 Fine rain. 
...... do ..... . .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
· roug .... a~n. iceuptoRush Sl h R . ~ River is clear of 
...... do ......... Ram. Street bridge. 
...... do ........ . 
...... do ......... Rain. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
.. .... do ....... .. 
...... do ......... l The lake not quite »o 
rough. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 




































































Cl.l,-... ~ aJ I ~- ~oj ....,~ ~ ...,,..o,.--... 
.._.ro C) • 
..... Cl.l~ 00 of:;, =~ 0~ d ~ ...... o:l ~ ~r-. .S.§ <ll r~ o:l ~ . ;:::;'--" 
~ ::S· .... :-. C) ~ t'i 0.. ...., o:l Cl.l Cl.l ro- ~"d ~rn :-. ro .... ;::; .... ~e S"d ""C) Cl.l >=: s-~s 0 S3 0 >=: 0 .... o:l 
<l) s 8 ~ Cl.l x c::l ~ C,) P=l ~ 
--~--
0 0 
......... . 40 29.310 61.5 
. .. .. .. .. . 35 . 2 I 29 . 400 I 64 
Rises .......... ............. ............ . 





.. >=: I CD ~ ;; I ~ a~ 1::1 










WSW .... Fresh ......... Cloudy ..................... . 
WSW .......... do ............... do ......... . 
WSW .......... do .............. do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... Cir. cum . 
stratus. 
WSW .......... do ............... do ......... 1 ............. .. 
WSW .... Light ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ......... 1 .............. . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
·wsw .......... do ............... do ......... , ............... , 
W ............... do ............... do ........ . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... Cirro Cu. 
Stratus. 
W ............... do ............... do ........................ , 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....... .. .. 
W ............... do ............... do ........ . 
:; ::::::::: ::::J~::::::::: .. ~~~~~:::::::::1::::::::::::::: 
~~'g f""""'·~ ro 
Ill,_,...., 
..... <ll ~ 
'-;l 0..~ 
~ ~.s oo 
.., 8 a)Cd ~<C bD.§ 



























Sl. ruffled .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Remarks. 
The river is now clear 
of ice up to the foot 
of State street. 
...... do ......... 1 Dark clouds in the ESE. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 



















......... , ......... , ............ , ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ........ . 
................................ ············ 
8 45 ......................................... . 
9 110 .................. •••••••••••• ........... . 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
u 3g :::::::::~::::::::::::::::::::::::::::::::: 
Miduight ........................................... .. 
0 30,A. M. •••••·••• ................................ . 
1 0 ............................. . ........... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 21 u. c ................................. . 
2 30 ........................................ .. 
3 0 ......................................... . 
: :~ ::::::::r::::::::::::::::::::::::::::::: 
5 0 ........................................ . 
5 30 ........................................ .. 
6 0 ......... ............................... .. 


















......... , 22.5 I 29.446 56 
··s~i~:: 1 ::::::::: 1 :::::::::::: 1 :::::::::::: 
......... , 24 29.501 62 
W ............... do ............... do ......... , .............. . 
W ............... do ............... do ......•.. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... , ............... ' 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... 
1 
............. .. 
WNW ......... do ............... do ...................... .. 
WNW ......... do ... .. .......... do ...................... .. 
WNW ......... do ............... do ....... .. 
W ......... ,. .... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W .......... . .... do ............... do ....................... . 
W .............. do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ........... . ... do ............... do ....................... . 
W ......... ,. .... do ............... do ...................... .. 
W ............... do ......... Sl. cloudy ................ .. 
W ............... do ............... do ....................... . 
~ ::::::::: ::::::~~::::::::: .. ~.~-~d:.~.:::::: ::::::::::::::: 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
WNW ......... do ............... do ...................... .. 
'V"NW ......... do ............... do ......... Stratus 10 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do .... . ................. .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ......... Cu.stra ... 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ....................... . 











































. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.~ .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... l Dead swells from NNW 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ .. 
...... do ....... .. 
...... do ........ . 
Swells ...... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ......... A thin ice has formed 
...... do......... on the river surface, 
...... do......... which is now drifting 
.. .... do......... lake ward by the west-
...... do......... erly wind. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ......... 1 Hazy thick clouds in 
...... do......... the north and east. 
...... do ......... Snow. 
I ::::J~::::::::: ...... do ....... .. 





































td >--:.. I-< ,_ <ll 
Ql :;l .... 
p_O <ll 
8 8 s ~s;:: 
s:::~ ~ --=- rn Ql 
.g'"":' .... ~ ~ 0 . 
td .... 
.n ..... ~ s:::.!!3 ~ s::: 0~ ...... td 
I-< :::S Ql ......... 
s::: s Ql 0 rn Ql ~ 
I1J 0 td :.. .... 
·- *(3 ~ p'"" ..QC) 
..... td I-< Ql 0 d 0.. o:S- ~'0 .__ 
~rn ,_ td s-g O'j; Ql s::: Ql•"" s::: 0..'"' s~ 0 s.':l 2 ~ 0 
~ ;g <ll :>< td E-- Ql f:Q 
h. m. o 0 
11 45, A. r.t .................... ..................... .. 
Noon ......... ......... 23.5 29.488 60 
0 30, P.M .......... .. ................... """""" 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ..................................... .. .. . 
2 30 ......................................... . 
2 47 L. C ................................ .. 
3 0 ......... 20 29.524 62 
3 30 ......................................... . 
4 0 ......................................... . 
















......... . 13 29.594 61.5 
Rises ........... , ............ , .......... .. 
::::::::r :::::: :j: ::::::::::r :::::::::: 







-5 <ll Ql <ll .n 
rn~ 0.0 ~ "d ~ ~ s::: d :::! <ll <ll 0 0 I-< 
u w ~ 6 
I I 
NW ....... Light ......... SJ. cloudy .. 
NW ............. do ............... do ......... l Cirro cu .. 
NW ....... Fresh ............... do ........ . 
NW ............. do ......... Cloudy ...... , .. 
NW ............. do ............... do ......... .. 
NW ............. do ........ . ...... do ......... .. 
NW ............. do ............... rlo ....... .. 
NW ............. do ............... do ......... 
1 
.. : ........... . 
NNW .......... do ......... St. cloudy ... C1r.Cu.Str. 
NN"\V .......... do ............... do ...................... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... 1 ........... .. 
NNW .......... do ............... do ......... . 
N N W .......... do ............... do ...................... .. 
NNW .......... do ............... do ......... Cir.Cum. 5 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ...................... .. 
NNW .......... do ......... Clear ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... . 
NW ............. do ......... Sl. cloudy .. . 
NW ............. do ............... do ......... . 
NW ............ do ............... do ...... ... . 
NW ............. do ............... do ......... . 
NvV ....... Very fresh ........ do ......... . 
NW ............. do ............... do ......... . 
N"\V ............. do ......... Cloudy ..... . 
Ql I "d 
..!<:Qls::: ~] td 
Q)~~ 
-50..~ 
.._, rn s::: • I 
0 tt~._ rn 
Ql ~o:S 
+> 0 Ql s ~~ ~·8 





























Swells ....... . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Remarks. 
Wind increasing in 
strength. 
The river is clear of icc 
up to the foot of State 
street. 
A sail in sight to the 
northward. 
Schr. Sandusky, from 
Sheboygan, is just en-















Midrught .................... . 
0 30,A. 1\l .......... ••••••••• ·····•······ ........... . 
1 0 ......................................... . 
1 30 ......... ................................ . 
2 0 .................. ······· · ··· · ........... . 
2 30 ......... ········· ....................... . 
3 0 ········· ........ . ....................... . 
3 10 u. c . ········· ............ ........... . 
3 30 ······· · · ··· · ····· ··········· · ........... . 
4 0 .................. ············ .. . ........ . 
a~~::: ' ::::::~~::::::::: r ::::J~::::::::: l .............. . 
WNW ......... do ............... do ........ . 
WNW ......... do .............. do ......... 
1 
••••••••••••• 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
W N W .. . ...... do ............... do ........ . 
NW ....... Fresh .............. do ........ . 
4 30 ········· .................... . ........... . NW ............. do ............... do ........ . 
5 0 .................. ....................... . 
5 30 .................. .. ..................... . 
NW ....... ...... do ......... Sl. cloudy .. 
NW ............. do ......... Clear ........ . 
6 0 ......................................... . NW ............ . do ......... ...... do ........ . 
6 30 ....... .................................. . NW ............. do ............... do ........ . 
7 0 ......... .. . . ........... . ................ . NW ............. do .. ............. do ........ . 
7 30 ......................................... . 
8 0 ......... -5 29 .910 47. 
NW ............. do ............... do ......... 
1 
.............. . 
NW .... ......... do ............... do ......... Cloudless 
8 30 ......................................... . NW ............. do ... ............ do ........ . 
9 0 ......................................... . 
9 16 Sets .................................. . 
9 30 ......... -3.5 29.960 55 
~~::::::: ::::::~~::::::::: ::::::~~::::::::: , ::::::::::::::: 
NW ............. do ............... do ......... Cloudless 
10 0 ............................. . .......... .. W ............... do ............... do ........ . 
10 30 ......... ................................ . W ........ . ...... do ............... do ... ..... . 
11 0 .................. ....................... . W ............... do ............... do ......... , .......... .. 
11 30 ......................................... . W ............... do ............... do ........ . 
Noon......... ......... 1 30.038 60.5 W ............... do ............... do ........ . 
0 30,P. 1\l .......................................... . 
1 Q ........................................ .. 
W ............... do ............... do ........ . 
W ............... do ....... .. ...... do .. . ..... . 
1 3n ......................................... . W ............... do ............... do ... .... .. 
2 0 .................. ....................... . W ............... do ............... do ........ . 
2 30 .............................. ············ W ............... do ............... do ........ . 
3 0 ....... .. 5 30.052 61 W ............... do ............... do ........ . 
3 35 L. C . ................................ . W ............... do ... . ........... do ........ . 
4 0 ........................................ .. W ............... do ............... do ........ . 
4 30 ......................................... . W ............... do ............... do ........ . 
5 0 ......................................... . W ............... do ............... do ........ . 
5 30 ......................................... . W ............... do ............... do ......... , ............... l 
6 0 ......... 5.2 30.060 58 W ............... do ............... do ........ . 
6 30 .... . ................................... .. W ............... do ............... do ....... .. 
7 0 ......................................... . W ............... do ............... do ........ . 











































. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
To!. smooth 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Cloud in the east. 
Ice an inch thick was 
formed on the river last 
night, and extends east 
































1=:~ wr:' <12 Q) I 
. ..§,.-_ .... -:5~ Q) ..!:l~ ..!:l +>...0,-.., 
<.) • 
«!+-< IIi ..... ~ ~=:..?: ..... C,) • I> .... 0'--' O,.!:l...S:: J.<:;:: Q) ..... ~ Q)...., ~ <12 Q) .~ 
.S.§ Q) ~ ~ [:;·~ :-.~~ <12 <J ..Ct.~ ..!:l J.< <.) ::s·-........., 
0 e:; p.., ~Cd QJ CD ~ ~8~ ..... _ ~rn 1ii E "OJr::l o·...- S"d <ll;:l ..... OJ.~ ~ p..,Q) P.,O<ll s<J 0 a ... 0 s:: s ~ s 0 :-. ~ 
·- .._,.. 
Q) ~ a:l ~ s 8 E-1 ~ E-1Q) PO 
~· ~' r. M .............. ~ .... , ............ , ..... ~ ... .. 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 5 Rises ............................... .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
1i~g:~~~t~;:· :::::::::::::::::: :::::::::::: :::::::.::::: 
1 30 ........................................ .. 














Y~:.: :::::::-tEH:: :::··::::::: 




<.) i :.... .. 1=: C,) 00 Q) Q) ..!:l UJ,.!:l ~ "'0 5;?; 1=: ;:l ~ <ll 0 0 ~ u ri2 5 
~ ::::::::: .~~~~~1~·.:·.::·.::· .. ~~~.~1~:::::::::1::::::::::::· .. 
W ............... do ............... do ....... .. 
; ::::::::: ::::JL::::::: ::::::~~::::::::: :::::::::::::::~ 
~ ::::::::: ::::::~~::::::::: ::::::~~::::::::: :::::::::::::::1 
~~~:::: ::::::~~::::::::: ::::J~::::::::: :::::::::::::::1 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do ....................... . 
~~~:::: ::::J~::::::::: ::::J~::::::::: :::::::::::::::1 
WS'\V .......... do ............... do ........................ 1 
VlSW .......... do .............. do ....................... . 
WS'\V .......... do ............... do ....................... . 
wsw .... l ...... do .............. do ....................... . 
SW ............. do ............... do ........................ ! 
SW ............. do ............... do ....................... . 
SW ............. do ............... do ...................... .. 
SW ..... ..l ...... do ............... do ......... . 
SW ....... 1 ...... do ............... do ......... . 
SW ............ do ............... do ......... . 
SW ............. do ............... do ......... . 
SSW ...... V ery fresh .. Cloudy .................... . 
Q) I "tj 
~~ 1=: ~-_;j cd 
w1i)w 
-:5 p..,~ 
'o g; .s oo I 
+-) ~ cD~ ~~ ~lJ.5 






























.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
Smooth .... .. 
.. .... do ......... , 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
Remarks . 
Cloud in the NE. 
The river and harbor en-
trance is frozen as far 





























:::::::::::::::::: :::::::::::: 1· :::::::::::: 
......... 10 29.870 52 
Sets ................................. .. 
:::::::::::::::::::::::::::::r:::::::::: 
11 30 ............................... ! ........... . 
Noon .................................................. . 
0 30 , P.M .......................................... . 
1 0 ......................................... . 
1 30 .............................. ........... .. 
2 0 .................. ... .................... .. 
2 30 .. .. .. .. . 20 . 5 29 . 7 41 52 . 5 
3 0 .......................................... . 
3 30 ........ . ................................ . 
4 0 ........................................ .. 
4 20 L . C ............................... .. 















......... ! ...................... , ........... . 
... : .............. ! ...................... .. 
R1ses ......... ........................ . 
11 30 , ......... , ......... , ............ , .......... .. 
Midnight ... ......................................... . 







......... , ......... , ............ , ........... . 
......... , ......... , ............ , ........... . 
......... , ......... , ............ , ........... . 
......... , ......... , ............ 1•··········· 
......... , ......... , ............ , ........... . 
......... , ......... , ............ , ........... . 
ssw ............ do ......... 
1 
...... do ......... f ............... 1 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ......... Cir.Cu.Str. 
SSW ............ do ............... do ........ . 
SSW ...... Strong ............. do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... rio ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ...... Very strong ...... do ........ . 
SSW ............ do ......... Sl. cloudy .. . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ......... l .............. . 
SSW ............ do ......... Clear ......... Cloudless 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do .............. . do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do .............. do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do .............. do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ...... Strong ............. do ......... , ............ .. 
SSW ............ do ............... do ........ . 
SSW ............ do .............. . do ........ . 
S,V .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ... , ... .. 
SW .............. do ............... do ........ . 
SW ............... do ............... do ....... .. 
SW .............. do .......... ~ .... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
ssw ............ do ................ do .... ..... f .............. . 
SSW ............ do ............... do ....................... . 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
Rough ..... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Tol.smooth 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
The wind is increasing 
in strength. 
The ice which was in 
the harbor entrance is 
gone out to the lake, 
being broken up by 
the strong S. SW. 
wind, and the river is 
clear of ice as far up 
as to the Illinois Cen-
tral Railroad Com-




























~ 0,),.-... fl.l 
0,) 1 
~~ ~ .s_g 
.s ":' a:! ~ ~ ,-... ~~ tt-J:r-4 tt-. 0,) • ui 0'--' ...... "' o~,..l::l t g 0,) s;:; e ...., a:! 1ZI. E.; ~~J:r-4 ~ u a:! ......... "'""" 
,..l::l ::l a:! ~u ::!'""' '-' 
,.au ~a:! 
,_.. Q) ~ t'.; 0 a:! p.. .2$"0 
tt-. ....... ~r/2 ~e Q) '"d ~;3 ~ o·;;; s;:; p..<ll s >= S'~s Q) • ..... 0 S..., 0 a:! s-.::.. .... 0 <ll ;.< cO 0,) 88 ~ ~ E-to.l ~ E-t 
-------
h. ?n. o o 
4 O, A.M ......................................... .. 
4 30 ......................................... . 
4 45 u. c ................................. . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ...... : .. ................................ . 
8 0 ......... I9.5 29.642 50 
8 30 ......................................... . 
9 0 ......... 21.5 29.654 52 
9 30 ......................................... . 
10 0 ......................................... . 
IO 3 Sets ................................. . 
IO 30 ......................................... . 
I1 0 ......................................... . 
II 30 ......................................... . 
Noon .................. 29.7 29.604 56 
0 30, P.M .......................................... . 
I 0 ........................................ .. 
I 30 ......................................... . 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ......... 36.5 29.560 59 
3 30 ........................................ .. 
4 0 










rn,..l::l s;:; -5 "d 5 ~ Q) cd ::s Q) 0 0 .... ~ 5 0 w 
SSW ...... V ery fresh .. Clear ....................... . 
SSW ............ do ............... do ................... .. 
SSvV ........... do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ........ . ...... do ...................... .. 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ........ Cloudless 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Cloudless 
~: :::::::::: .. ~~~~d~~.::::::: ::::J~::::::::: .............. . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... Cloudless 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S .... .. .... Very strong ...... do ...................... .. 
S ................. do ............... do ...................... .. 
S ............... .. do ............... do ......... Cloudless 
S ................. do ............... do ....................... . 
S ............ ....... do ............... do ...................... .. 




0,) 0,) 0,) 
-5 p..~ 
'o ~-S 2 
Q) ~a:s ~~ ~Jl.§ 
0..0:-.::::Sc..l 






























...... do ........ . 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
Rough ..... .. 
.. .... do ........ . 
.. ... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
RemaJ"ks 
The wind is increasing 
in strength . 
The harbor entrance is 
full of drift ice, ex-
tending to the north 
piet· head . 
The sea and spray are 
breaking over the 





























::::::::: ''33"'" "2ii:578'f"'65'''' 
::::::::]:::::::::::::::::::::r:::::::::: 
::::::::r::::::t:::::::::: :::::::::::: 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
Midnight ............................................ . 
0 24, A. llf. Rises .......... 
1 
............ 1 .......... .. 
0 30 ....................................... .. 





















......... , 32 29.622 55.5 
::::::: ::, .. ~~-:~-· I ·-~~.: ~.~~·· 1 · .. ~.: ..... . 
............................................ 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
~: :::::::::: ::::J~::::::::: ::::::~~::::::::: l ci:·~t~:~t~·~: 
S ................. do ............... do ....... .. 
S. ....... .. Strong....... Cloudy .... .. 
S ................. do ............... do ........ . 
S ........ "'l···· .. do ......... l ...... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do .............. do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ........... Very fresh ........ do ......... 1 .~ ............ . 
S ................. do ............. do ....... .. 
S ................. do ............. do ........ . 
S ................. do ............. do ........ . 
S ................. do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSvV.. .... Fresh .............. do ........ . 
SSW ............ do ............. do ........ . 
SW .............. do ............. do .... ... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW ........ Light ............... do ........ . 
SW .............. do ............... do ....... . 
SW .............. do ............. do ......... Stratus .. . 
sw ........ l ...... do ............. do ...................... .. 
W ............... do ............. do......... Stratus ... 
'\V ......... Gentle ............. do ...................... .. 







































.. .... do ....... .. 
...... IJ.o ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Very rough. 
...... do ......... 
Cloudy in the west. 
The harbor entrance is 
now clear of ice as far 
up as the U.S. south 
p1er. 
( Not observed, on a c-
. I count of the seas 
...... do ....... ·!1 breaking over the 
...... do......... pier, rendering it im-
possible to get to the 
pier head . 
...... do ......... · 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
SJ. rough .... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Tol. smooth .1 Hazy . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 






























































































.... ... -CJ.)~~ 
p...<..la.l 
8 8 s 
~S8 
0 
Sets,, ......... , ............ , .......... .. 
lastqr. 
10 30 ........................................ .. 
11 0 ....................................... .. 
11 30 ......................................... . 
Noon .................. 32.5 29.683 64 
0 30,P.M ........................................... . 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 .. .. .. . .. 34 29 . 693 67 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ............. .. .......................... .. 
5 30 ......................................... . 
5 54 L. C ................................ .. 
6 0 .. . . .. .. . 32. 5 29 . 720 65 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 























W ......... Light ............... do ...................... .. 
W ............... do ............. do ......... . 
"\V ............... do ............. do ....................... . 
W ............... do ............. do ......... Stratus ... . 
W ............... do ............. do ......... . 
\V ............... do ............. do ........ . 
W ............... do ....... Sl. cloudy .. . 
SSW ............ do ............. do ....................... . 
SSW ............ do ....... Clear ...................... . 
SSW ............ do ............. do ......... Cu.str.2. 
SSW ............ do ............. do ...................... .. 
SSW ............ do ............. do ....................... . 
SSW ............ do ............. do ...................... .. 
SSW ...... Gentle ............. do ....................... . 
SSW ............ do ............. do ...................... .. 
SSW ............ do ............. do ...................... .. 
SSW ............ do ............. do ......... Cloudless. 
SSW ............ do ............. do ....... .. 
SSW ............ do ............. do ......... [. 
SSW ............ do ............. do ........ . 
~;:.:::::: :::::: ~~: :::::: ::::::~~:::::::::~.:::::::::::::: 
SW .............. do ...... . ...... do ....... .. 
~;:::::::: ::::::~.:.:::::: ::::::~~::::::::1:::::::::::::: 
Q) I "d ~CI.l:::: ~] a:l 
Q~~ 
-50-~ 
"""~::::: . 0 r-·rl~ 
~~a) s .~'e ~-<) 





























.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 





Ceased to snow . 
Hazy in the north and 
east. 
The river is clear of icc 
















10 30 , ......... , ......... ! ............ , .......... .. 
g ~~ l::::::::::::::::::::::::::::::c::::::::: 
Midnight ............ , .................... , ........... . 
26 ~ :i· ·· M./:;f:::~.::::E·. H::.:.::: ::::.:::·.:: 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 .................. ....................... . 
4 30 ........................................ .. 
' 5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......................................... . 
G 17 U. C ................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ......... 27 29.768 59 
8 30 ......................................... . 
9 0 .................. ........................ . 
9 30 
10 0 
......... , 29 29.796 I 63 
10 30 1 ......... 1 ......... , ............ I .......... .. 10 54 Sets ................................ .. 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon ................. 35.5 1 29.782 62 
0 30, P.M ......................................... .. 
1 0 .................. ! ....................... . 
1 30 .................. i ...................... .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 . . . • . .. . . 38. 5 29 . 7 52 63 
3 30 ........................................ .. 
sw ............... do ............... do ......... ' ............... ' 
~~:::::::: , ::::::~~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
SW .............. do ............... do ......... , ............. .. 
SW .............. do ............... do ...................... .. 
8"\V .............. do .............. do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW ........ Light ............... do ......... , ............... , 
~~:::::::: ::::::~~:::::::::c::J~: .. :::::: 
SSW ............ do ......... l ...... do ........ . 
SSW ............ do ............... do ......... , ............ . 
SSW ............ do ............... do ...... .. 
SSW ...... G entl e .............. do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
~~:::::::: ::::::~~::::::::: c ::J~::::::::: 
SW .............. do ......... 1 ...... do ......... 1 Hazy .... .. 
SW .............. do ......... . ..... do ...... .. 
sw ........ l ...... do ......... l ...... do ......... l"""" .... .. 
SW .............. do ............ . .. do ......... 
1 
.............. . 
SW .............. do .. . ............ do ...................... .. 
SW ............. . do ............... do ....................... . 
SW ........ I ...... do ......... l ...... do ......... f Hazy .... .. 
SW .............. do ......... 1 ...... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ......... j ...... do ....... .. 
SW .............. do ............... do ......... , ............. .. 
SW .............. do ......... , ...... do ......... Hazy .... .. 






































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.... .. do ....... .. 
...... do ....... .. 
..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... tlo ........ . 
...... do ....... .. 
Cloudy in SE. 
Hazy in the NE. 
A thin ice form ed last 
nig:ht extending from 
rarlroad basin to the 
north pier head. 
The schooner Sandusky 
is now leaving this 
port, bound for She-
boygan. 
The ice which had 
formed on the pre-
ceding night in th e 
harbor entrance is 
now drifting into the 
lake. 
The river is now clear 






























I> ::s ~ 3 















































<l) a 8 


























Q) I "0 
,..!:!;~.:: ~·.;j ~ 
<1>~0) 
..zl P..~ 
._ ~ .s :d 
0 <l) ~ c<:l 
~~ ~.§ 
biJ"'~8 
':i) ~ bJJ"' p:: 
Sea. Remarks. 
~ iXl E-t 
---i 1--1--1---1 I 1- I l l 1---------




h. m. o o 
4 O,P."M ......................................... .. 
4 30 ............................ . ........... .. 
5 0 ....................................... .. 
5 30 ........................................ .. 
6 0 ......... 34 29.742 63.5 
6 30 ........................................ .. 
6 40 L. C ................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30, A. !II. ........................................ . 
1 0 ........................................ .. 
] 30 ........................................ .. 
2 0 ....... : . ............................... .. 
2 30 ......................................... . 
2 37 Rises ................................. . 
3 0 
3 30 
4 0 :::::::::1:::::::::1::::::::::::1:::::::::::: 
SE ......... Gentle ....... Clear ...................... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ......... Cloudy ................... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ......... - Cir. str ... 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do......... Sl. clear ................... . 
ESE ............. do ............... do ....................... . 
ESE ............. do......... Cloudy .... .. 
ESE....... Light ............... do ....... .. 
ESE ............. do ............... do ........................ 1 
ESE ............. do ............... do ......... .. 
ESE .... ......... do ............... do ...................... .. 
ESE ............. do ............... do........... . 
ESE ............. do ............... do ......... .. 
ESE ............. do .............. do ...................... .. 
ESE ............. do ............... do ....... .. 
ESE ....... Tol. fresh ......... do ........ , .............. . 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... , .............. . 
E ........... Fresh ............... do ...................... .. 




























Smooth ..... . 
.. .... do ......... l Slightly cloudy in the 
...... do......... west. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
..... do ........ . 
...... do ........ . 
.. .... do ........ . 
l 
...... do ........ . 
.. .... do ........ . 
j ...... do ....... .. 
• 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
!c:::~~::::::::: l-.. .... do ........ . .. .... do ....... .. Tol. rough .. l 
. ..... do ....... .. l ...... do ......... Light snow 















i :8 :::::::::'::::::::r::::::::::,:::::::::::: 
~ 3g :::::::::c:::::: ~ :::::::::::::::::::::::: 
~ 3g :~-:~:-: :::::::::1:::::::::::: :::::::::::: 
8 0 ......... 35 29.360 61 
~- ~ :: ·.: :: :::· :::: ::~~:::: :::::1:::: ::~~:::::: ::: 
E .......... Very fresh ........ do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ....... Strong ............. do ......... 
1 
.............. . 
SE ............... do ............... do ......... Cu1n. str. 
8 30 ......................................... . SE ......... Fresh .............. do ....... .. 
9 0 ......................................... . 
9 30 ......... 35 29.368 65 
SE ............... do ............... do ......... 
1 
.............. . 
SE ............... do ............... do ......... Nebula 10 
10 0 ........................................ .. SE ............... do ............... do ........ . 
10 30 ........................................ .. SE ............... do ............... do ........ . 
11 0 ........................................ .. SE ............... do ............... do ........ . 
11 26 Sets .................................. . SE ............... do ............... do ........ . 
11 30 ........................................ .. SE ............... do ............... do ....... .. 
Noon .................. 36.7 29.232 64 
0 30, P. 111. ........................................ .. 
1 0 ......................................... . 
1 30 ........................................ .. 
SE ............... do ......... Foggy ....... 1 Nebula10 
SE ............... do ............... do ....... .. 
SE ............... do ......... Very foggy. 
SE ......... Light ............... do ....... .. 
2 0 ......................................... . SE ............... do ............... do ........ . 
2 30 ......................................... . SE ............... do ............... do ........ . 
3 0 ......... 40.2 29.118 64.5 SE ............... do ............... do ........ . 
3 30 ......................................... . SE ............... do ............... do ........ . 
4 0 ......... ..................... 1 •...••..•••. SE ............... do ............... do ....... .. 
~ 3~ ::::::::: ::::::::r:::::::::: :::::::::::: ~~:::::::::c::J~::::::::: ::::::~~::::::::: , .............. . 
5 30 ......................................... . SSE ............. do ............... do ........ . 
6 0 ......... 44 29.030 645 S .......... Fresh ............... do ....... .. 
6 30 ......................................... . SSW ............ do ............... do ....... .. 
7 0 ......................................... . SSW ............ do ............... do ........ . 
7 30 L. C ................................. . 
8 0 ........................................ ... 
SSW ...... Stronger .... Clear ......... . 
SSW ............ do ............... do ........ . 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ......................................... . 
10 0 .................. ············ .......... .. 
SW ............. do ......... Tol. cloudy. 
SW ............. do ......... Cloudy ...... , .............. . 
SW ....... Very fresh ........ do ........ . 
SW ............. do ............... do ......... , .............. . 
10 30 ......................................... . SW ............. rlo ............... do ........ . 
11 0 ......................................... . 
11 30 ......................................... . 
Midnight ............ 34 29.130 58.7 
SW ............. do ............... do ......... , ............. .. 
WSW .... Fresh ............... do ....................... . 












































Rough ...... . 
...... do ........ . 
. ..... do ......... l Rain. 
...... do ....... .. 
...... do ........ . 
R'gh swells. 
...... do ....... .. 
..... do ....... .. 
.. .... do ....... .. 
..... do ....... .. 
...... do ......... 1 There is co~1sid~rable 
.. .... do......... fine anchor 1ce m the 
.. .... do........ harbor, drifted in by 
...... do......... the SE. wind. 
.. .... do ....... .. 
Rough ..... .. 
.. .... do ........ . 
Sl. rough ... 1 Fine rain ~ 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ......... l Ceased to rain. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ......... l Lightning in SSW. 
.. ... ;do ....... .. 
. ..... do ......... Blowing a heavy squall 
.. .... do......... from SSW. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ...... : .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
































Q.l,......, lZl Q.ll 
...<::...= Q.l ,..<::cd 
._§ """:' .... cd ...<:: .... ..o,......, 
..... ~ '-' . ....... Q.l • cd..., ~:.!3 > s:: rti o-......- ..... cd O,..<::A 
1-< :::J <l) Q.l ... ~ = s 
.... o;j 
Cll 0 lZl ~ .s e:, lZl '-' cd :...·- -~ ...... 
..0'-' A :::J o:l 1-< '-' 
0 cd 0... 
....,_ 0.1 <l) ~ ~~~ cd cd .....,'"d .._._ 
Tfl ... s:: <l)'"d 0 "> ~= <l) 1-< <ll:::J-' O...<ll s s:: o...~s 0,)•.-< .§~ 0 s~ 0 cd 0 ... E S 0 ~Q) cd ~ ;.., f-1 ~ P=l 
h. m. - ·-o ~-·-o-1 
0 30, A.M •.••••••••••••••••• 1 ............ ······•••••• 
1 0 ......................................... . 
1 30 .............................. ············ 







::::::::: 1 :::::::::~::::::::::::1:::::::::::: 
Rises , ......... ............. , ..... . .... .. 
5 0 ·········1······· .. 1············1·········· .. 5 30 ·······.·· ········· ............ ········ ... i :~ :::::::::::::::::1:::::.::::::::::::::::: 
7 55 u. c ................................ .. 
8 0 ........................................ .. 
8 30 ......... 30.5 29.332 61 
9 0 ......... 31 29.398 66 
15 3~ ::::::::::::::::::1:::::::::::::::::::::::: 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ········· \··· ...... 1 ...................... .. 
Noon ................. 31.2 29.435 63 




-5 1-< •. c: <l) <l) <l) 
-:5 rti ~~ bD '"':;;! = cd :::J <l) <l) 0 0 ... IS: Q w u 
WSW .•. Fresh ......... Cloudy .. . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W .............. do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ......... 
1 
...... do ........ . 
W ......... Very fresh ........ do ........ . 
W ............... do ............... do ........ . 
~ ::::::::: ::::J~:::::::::c:::~~::::::::: 
W ............... do ......... ! ...... do ......... l Stratus 10 
Q.l I '"d 
,.!:d<lls:: ~] ~ 
o.;l~~ 
-:5 ~~ 
'0 ~ .s ~ 
<l) ~cd 
~ .j ~o.§ 
OJJ:-.:::S<.l 




























Sl. rough .... 
.. .... do ......•.. 
.. .... do ........ . 
. ..... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
I Tol. smooth. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ..... . 
Remarks. 
The river is clear of ice 














0 5, p, M. Sets .. , ......... ! ............ , ........... . 
i :~ :.-::::.: .-:::::.: ::···:HJHHH 
: 3: ::::::::: .. 3~····r~.:4.~~. 1 ... ~.7:.~ .. 
i 3~ ::::::::: ::::::::r::::::::?:::::::::::: 
5 30 ·················t- ··········1 ........... . ~ 3~ 1::::::::: .. ~~.:~ ... :.~.:~.~~..!. .. ~.~ ... ~ ... 
7 0 .............................. 1 ........... . ~ 3~ ::::::::: .. ~~.:~ ... :.~.:~.~~ .. ! ... ~.~ ... ~ .. . 




0 30, A.M ............................... 
1
1 .......... .. 
~ 3~ :::::::::::::::::r:::::::::::::::::::::: 
~ 3~ ::::::::: ::::::::r:::::::::r:::::::::: ~ 30 .................. 1 ............ 1 .......... .. 
4 3~ ::::::::: ::::::::~ ::::::::::::c::::::::: 
4 41 Rises .......... 1 ............. .......... .. 
5 0 ........................................ .. 
5 30 .................. f ....................... . 
6 0 ........................................ .. 
6 30 .................. 1 ............ 1 .......... .. 
7 0 .................. , ............ ........... .. 
Jan. 29 
W ............... do ............... do ......... 
1
1 ............... , 
W ............... do ............... do ....................... . 




~E:.:: :6EHH j:jJ~::::·:}1 H.H.:H I SW .............. do ............... do ......... Cirrus 1 
SW .............. do ............... do ....... .. 
SW .............. do ......... Tol. clear ... 
1 
............. .. 
SW .............. do ............... do ......... Cloudless 
SW .............. do ......... Clear ........ . 
~ii:::: ::::JL:::::: ::::JL:::::r ::::::::::::: 
WSW .......... do ......... Sl. cloudy ................ .. 
~ ::::::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
W ............... do ....... .. ...... do ......... 1 .............. . 
W ......... l ...... do ............... do ........ . ............. .. 
WNW ......... do ............... do ....................... . 
WNW ......... do......... Cloudy .... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WN'V" ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
~~~::: ::::JL::::::: ::::JL::::J::::::::::::::: 
WNW... Gentle .............. do ....... .. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ....................... . 










































.. .... do ........ . 
...... do ....... .. 
...... rlo ........ . 
Sl.ruffled .. .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ....... :. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Smooth .... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 















































TABLE A 11-Continued. 
C),.-,. rn Q.) I I Q.) I '"d 
-5.-d ~ . -5~---- Wind. ~~ 2 
'o~ g~ 'o..§..d I ::Q; 
9-' ~ ·~ s (l) ::: ~ E I T ~ ~~ §·~ ·:·~ B·~--;: ~a> J . . ! ._~~,nj Sen. ~~ ~'"d ~'"'~ I .. g A ~ i . OQ.)·.-<~~ 1 
,... ~ E s ~ ~ g Q; ~ Jl I bJJ .;: I ~ ~ ~ ~ s 0 i ~ Q.) 0 @ ,... !-< ~ ;::; !> .:: a:l ;:::: b.l)~ ;:::: "<:) 
0 ... H ;.... I 5::: Q.) 0 0 ?" I ? Q.) I 0 "Q) ;:::: d Q.) 
~w. 
~ ~Q.) ~ ~S;... I Q 1 b5 ~ I 5 ~rnoll'"d I I I ____ _ 
Ja~85~ I ~· 3~·,." ~.=1 .... ~ .... =: .... ~ .... 1 WNW ... L;ght ........ ~ Sl. c\oudy ... 1
1 
............... 
1 3.11 Sn1ooth ..... . 
8 0 ......... 21.2 29.648 j 59 · W ............... do ............... do ......... Cu. Str. 8 3.09 ...... do ........ . 
~ ~~ ·ire·::::::::::::::::::::::~:::::::::::: ~ ::::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: ~:~g ::::J~::::::::: 
9 0 ......... 21.7 29.684 I 66 W ............... do ............... do ......... Clouds 8 3.14 ...... do ........ . 
9 30 .......................................... W ............... do ......... Clear........................ 3.13 ...... do ........ . 
10 0 ......... 1········· ............ !····· ....... "\V ............... do ............... do........................ 3.10 ...... do ........ . 
H :g :::::::::1::::::::: :::::::::::r::::::::::l ~ ::::::::: ::::JL::::::: ::::J~::::::::: ::::::::::::::: t~~ ::::JL::::::: 
Noon .................. 
1 
25 29.718 67 W ............... do ............... do ......... Cloudless 2.98 ...... do ........ . 
~ ~~' P. l\L ·s~·t~:: l ::::::::: :::::::::::t ::::::::::: ll ~ ::::::::: ::::::~~::::::::: ::::J~::::::::: ::::::::::::::: ~:gt ::::::~~::::::::: 
1 0 .............................. 
1 
............ W ......... 1 ...... do ............... do........................ 2.88 ...... do ........ . 
~ :; .::::::::
1
:::::::::: :::::::::::r :::::::::: ; ::::::::: ::::::;;:::::::}:::::;;::::::::: ::::::::::::::. i:i~ '::::::;;::::::::: 
3 0 ......... 26.5 29.740 j 67.5 W ............... do ............... do ......... Cloudless 2.95 ...... do ........ . 
i :~ ::.:-:.:. ~ :.::./ HHHiHHH ~ :[::::.:: :[:j~_:..::_:. :H:t~·::H:: /LH:·: H~ ·H¥::::H 
6 0 ......... 24.5 29.785 1 72 vV ......... ...... do ............... do ......... Cloudless. 3.06 ...... do ........ . 




Tho river is clear of 
ice up to Rush Street 
bridge. 
A sail in sight to the 
northward. 
The above sail making 
this harbor. 
Another vessel in sight 
to the northward. 
The last reported vessel 

















8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 13 L. C ................................. . 
!) 30 .................................... ..... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
vVNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
NvV ............. do ............... do ......... t ............... t 
NW ....... Caln1 ............... do ....... .. 
Jan. 30 
Midnight ............................................ . 
0 30, A. 111. ........................................ .. 
1 0 ......................................... . 
NvV ............. do ............... do ......... , ............. .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
1 30 ......................................... . WNW ......... do ............... do ....... .. 
2 0 ......................................... . WN·w ......... do ............... do ........ . 
2 30 ........................................ .. WNW ......... do ............... do ........ . 
3 0 ......................................... . vVNW ......... do ............... do ....... .. 
3 30 ......................................... . WNW ......... do ............... do ........ . 
4 0 ........................................ .. NNW .......... do ............... do ........ . 
4 30 ........................................ .. 
5 0 ......................................... . 
NNW .... Light ............... do ........ . 
NNW .......... do ............... do ....... .. 
5 31. Rises ................................ .. N"NW .......... do ............... do ........ . 
G 0 ........................................ .. NNW .... G entle ............. do ......... 1 .............. . 
6 30 ........................................ .. NNW .......... do ............... do ........ . 
7 0 ........................................ .. NNW .......... do ............... do ........ . 
7 30 ........................................ .. 
8 0 ......................................... . 
NNW .......... do ......... Cloudy ...... . 
NNW .......... do ............... do ........ . 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 ......... 19 29.894 58.5 
9 38 u. c.
1 
................................ . 
10 0 ......................................... . 




Noon .................. 23 29.914 69 
0 30, P. 111. ........................................ .. 
NW ............. do ......... Sl. cloudy ... 
NW ............. do ............... do ......... 
1 
.............. . 
NW ............. do......... Tol. clear ... Cloudless. 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ........ . 
NW ............. do ......... Clear ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ ; 
NW ............. do ............... do ......... l Cloudless. 
WNW ......... do ............... do ....................... . 
1 0 ......................................... . WNW ......... do ............... do ....... .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
1 47 Sets ................................ .. 
2 0 ......................................... . 
WNW ......... do ............... do ......... 
1 
.............. . 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ..................... .. 











































.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ......... j Slightly cloudy in SE. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Very smooth , ... 
...... do ........ . 
...... do .. . .... .. 
. ..... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
A thin ice has formed 
upon the river last 
mght, extending from 
the Rush street bridge 
to the east end of the 



















































































..... ~ o.___, 
Q) .~ B·§ 
ro ....... 






















..... Q),...._ 0~~ ec~ 




s ~ s ~ s 2 






.. ~ ~ 











~ci_,'"C ~] ~ 
Q)~t 
-50..~ 
'o ~.5 .n Q) ....... 




WNW ... Gentle ........ Clear ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
......... , 25.7 I 29.918 I 71.7 WNW ......... do ............... do ......... l Cloudless. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... . 
WNW ......... do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ........ . 
N ................ do ............... do ......... , ............. . 
N ................ do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
~::::::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
.:::::.:: ·:::::::: :::::.::.::-1.::-:::.:.:: 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... !lo ........ . 
N ................. do ............... do ....... .. 




























V ery smooth 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ... . .... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 





















::::::::- ·::·-::-r:·.:·::::: :::::_:-H 
10 5 L.C ................................. . 
10 15 ......................................... . 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ . 
Midnight ............................................. . 
0 15, A. 111. ........................................ .. 
0 3~ ................. ! ....................... . 
0 4;> ................ ........................ .. 
1 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 18 Rises ................................. . 
2 30 ........................................ .. 
2 45 ........................................ .. 
3 0 ........................................ .. 
3 15 ......................................... . 
3 30 ........................................ .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ......................................... . 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ......................................... . 
5 15 ........................................ .. 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 ........................................ .. 
6 15 ......................................... . 
G 30 ........................................ .. 
6 45 ......................................... . 
N ................. do ............... do ......... , ............. .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
~::::::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
N ................. do ............... do ........ . 
NvV ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... , .............. . 
NW ............. do ............... do ....... .. 
~~:::::J:::JL:::::: ::::JL::::::. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SvV .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ..... ,. .. 
sw ........ j ...... do ............... do ....... .. 
SW .............. do ............... do ........ . 
sw ........ l ...... do ............... do ....... .. 
SW .............. do ............... do ......... , .............. . 
SW .............. do .............. do ....... . 
~~:::::::J :::J~::::::::: ::::J~::::::::: 
SW ............. do ............... do ........ . 
SW .............. do ............... do ...... .. 
SW .............. do ............... do ......... , ............. .. 
SW .............. do ............... do ........ . 
WSW ... . ...... do .. ....... .. .... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ......... , .............. . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
::::::~~::::::::: 1 
...... do ....... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ...... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 






















































::s ""' ~·c;,; 























~ t'i a.> ::S~ 
p..U<l.l 
s ~ s 
~ ~ 2 
0 



















......... , 21 29.840 65 
......... , 22 29.836 69 
:j_:~:_: :::::: ::· :::-::-:. ::f :·: .. : :::: 
::::::::::::::::::::::::::::::1:::::::::::: 
11 45 1 ......... . ..................... ! .......... .. 
Noon .................. 30 29.830 71 
0 15, P. III. ......................................... . 





TABLE A 11-Continued. 
Wind. 
s 






WSW .... Gentle ........ Clear ........ . 
WSW .......... do ............... do ......... 1 .. 






SW .............. do ............... do ......... 
1 
.... _. ......... . 
SW .............. do ......... 
1 
...... do ......... C1rrus 1 
SW .............. do ............... do ........ . 
SW .............. do ............... do ...................... .. 
SW . ............. do ............... do ...................... .. 
SW .............. do ............... do ......... Cirrus 1 
SW .............. do ............... do ......... . 
SW ........ Fresh ............... do ........ . 
SW .............. do ............... do ....... .. 
SvV .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
If~:::::: :·::·:iH.:·::t ·::-;r::-::.: _j::H:::::.: 
SSW ............ do ............... do ....................... . 
S ................. do ............... do......... Cirrus 0 
S ................. do ............... do ... .................... . 
S ........... 
1 
...... do ............... do ....................... . 
S ................. do ......... 1 ...... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 





~ ~.s oo 
+-)~a)~ in~ gp.§ 
Q.);:; ro <l.l 






























...... do ....... .. 
Smooth ..... . 
...... do ....... .. 
Sl. ruffled ... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do .... ._ .. . 
Remarks. 
The river is frozen over 
as far as the east end 






























































········•1•••······ ············•1••••····.._ ... 
. ~~~~ .... I' '35: 5' .,. '29': 7'8() ., ... 7'i '.'5 ... 
......... , 33 29 . 7 48 I 70 . 5 
·r:.·c·.·1:::::::::1::::::::::::1:::::::::::: 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ........ . 
S ................. do .•............. do ........ . 
S ................ do ............... do ........ . 
S ................. do ............... do ........ . 
~: :::::::::: ::::J~::::::::: ::::::~~::::::::lC'il:;~~··(j' 
S ................. do ... : ........... do ....... .. 
S ................. do ............... do ......... , .............. . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... . 
S ................. do ............... do ....•.... 
S ................. do ............... do ......... l Cloudles:il 
S ................. do ............... do ....................... . 
S ................. do ............... do ........ . 
S ................ do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S .... .. ........... do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
~: :::::::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::: .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 











































...... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
..... ,do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
































'rABLE A 11.-Continued. g; 
.; ~'"":' ~ ~~ . ~~'d 
o,_.._ ....,~ ..c: • ....,..o Wmd. o::s·.;:l 8 
•.;:J....; • ~~ goo tt-~--=' ~::....~ ~ s:: en o'-" ..... S o':;:l..C: <J.) <J.) <J.) 
1-< ;::$ <J.) ~ .... o::s . o::s s ..=: P-.~ 
&;8 ~ ~·~ .:::s ~.~~ ? . ....,~.::: I Sea. I Remark~. 
.g ~ P... Cd .-< ~ g ~ >. 1-<~ ~ 8 • '8 ~·'"' i ~ :-;::: ~rn @ ~ a; roc ~ ~ ~ o.; ~ r:S ~ rn ~ ~ OJ~ ~ 0
> s:: p_,1-< S'd ~<.><ll w,.=: oo '::l "0 ,..q~oJJS s 2, g s ~ 8 § s ~ § ~ ~ § ~ g .~ ~ ~ ·~ ~ :;g ~<J.) ~ ~S::1-< 8 ~ ~ Q ~W~"' 
h. m. o o 
.. 
11 45,P.M ........................................... ssw ...... l Fresh ......... Clear ....... .. 
~ngi.g.~'.;: ::::::::: ::::::::: :::::::::::: :::::::::::: ii;:::::: :::JL:::::: ::::JE:::::: 
0 45 .......................................... SSW ............ do ............... do ........ . 
1 0 .......................................... SSW ............ do ............... do ........ . 
1 15 .......................................... SSW ............ do ............... do ....... .. 
1 30 .......................................... SSW ............ do ............... do ......... 1 ............. .. ~ 4g :::::::::::::::::::::::::::::::::::::::::: ~~~:::::: ::::::~~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
~ :i :::::H :.· ::::--::::.:.:: ./.:::::::.:_:1 im :.H ::::::i~:+:::: :::u~:::: ::_:: ~ ::::::::::: :::: 
3 30 .................. ! ....................... 1 SSW ...... Light ............... do ......... J ............. .. 
! !I ::::::::: ::::::::: ::::::::::::1:::::::::::: ~~~:::::: :: ::::!!:::::::::1::: :::11:::::::::1::::::::::::::: 
5 30 .............................. 1 ............ SW .............. do ......... 
1 
. ...... do ....... .. 
5 45 ........................... ............... SW .............. do ............... do ....... .. 




























Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
SI.ruffied .... J Clouds in the NE. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 









































Rises. , ......... , ............ , .......... .. 
:::::: :::1''28: 7"'1''29':567''1'" "iii ·.·5 ... 
......... , 30 29.570 67 
u.c. , ......... , ........................ . 
11 45 ......................................... . 
Noon ................. 36 29.517 72.5 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
I 0 ......................................... . 
1 15 ........................................ .. 
1 30 ........................................ .. 












......... , 38.7 I 29.438 69 
SvV .............. do ............... do ......•.. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... . . 
SW .............. do ............... do ....... . 
SW .............. do ............... do ........ . 
~~:: :::::: :: :~::~~:::::: ::: ::: :::~~::::: :::: l ·ci~:.· ~·t·l:: ·5· 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... , .... _. ........ .. 
SW .............. do ............... do ......... C1r. str. 5 
SW .............. do ............... do ........ . 
SW .............. do ......... Sl. cloudy ... 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ......... , ............. . 
S.. .... ..... G entle ............. do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do......... Cloudy ..... . 
SE ............... do .............. do ........ . 
SE ............... do ............... do ....... .. 
SE ...... ..... • : .. do ....•.... ...... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... . 
. ...•. do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
The ice in the river from 
Rush Street bridge to 
east end of south pier 
is broken in large 
pieces by the sea last 
night, and is jammed, 
unable to get a drift 
to the lake. 
The schooner Gertrude 

















TABLE A 11-Continued. g; 
~ roo. Q;J,.-... rn <lJ • Cl.) 'I""'C:::$ 
:: § ~,..:; li ~.Z Wind. ~~ ~ ~ ·~ :? . ~ ~ g ~ ~ Q) := ~ ·~ +.l 8 ;:..!=: "' c'-' ·"'"'~ c~"7\l a.l~<l) 
<.) ~ ~ ~ a.l ... n s:: e a.l +-'""' 8 ~ 0..~ -~ }5 § 1 a·(d ·:·<) ~-S'":: .§ <D """'~ !=: • Sea. Remarks . 
. :; ~ ro 0.. ~"7\l 3~ f C~ .. g ,..= ~ • C a.ln·-:_~ ~ c ~ ~ ~ ~ e-o ~ ~ a; ~ li ~ ~ ~ ~ ~ ~.§ 
a.l ~ ·8 c 8 ..., c ~ s a3 8 a ~ ~ ~ ~ .~ ..... :::~ o 

































......... , 36 29.387 I 76.5 
SE ... .. .... Light ......... Cloudy .... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ......... 
1 
.............. . 
SE ............... do ............... do ......... Cum.Str.6 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ...... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do .............. do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............. . . do ........ . 
SE ............... do ............... do ........ . 




























Sl. ruffied .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 














11 15 .............................. ············ 
11 30 ......................................... . 
I1 39 L. C ................................. . 
II 45 ......................................... . 
~i~~!gl~tl\~:· ::::::::: ::::::::: :::::::::::: :::::::::::: 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 I5 ......................................... . 
1 30 ........................................ . 
1 45 ........................................ . . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ........................................ .. 
3 15 ........................................ .. 
3 30 ......................................... . 
3 45 ......................................... . 
4 0 ........................................ .. 
4 15 ........................................ .. 
. 4 30 ........................................ .. 
4 45 ....................................... .. 
5 0 ........................................ .. 
5 15 ......................................... . 
5 30 ......................................... . 
5 45 ......................................... . 
6 0 .................. ············ .......... .. 
6 15 ........................................ .. 












'iii~~~: l ::::::::: l :::::::::::: l :::::::::::: 
:::::: :::1''35 .. ''1''29':i'92'1''. 6'7 :·7 ... 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ......... . ..... do ............... do ....... .. 
SE ............... do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do .............. do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ......... 1 ............. . 
ESE ............. do ............... do ....... .. 
ESE ............ do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
E .......... . ...... do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................ . do ........... . ... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ....... .. ...... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
1::::.::::: .. ::dL:::::: ::::JL::::::r:::::::::::: 
E ................. do ............... do ...... . .. 
E ................. do ............... do ........ . 
E ................ do ............... do ........ . 
E ................. do ............... do ........ . 
E ........... ...... do .............. . do .. . ..... . 
E ................ do ............... do ...... .. 
E ................ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ...... I ...... do .... ., ......... do ........ . 
EN. E ...... 1 ...... do ............... do ........ . 
ENE ............ do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ..... . . .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do .. . ..... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
R ainin g . 
The river is~cl ear of ice 
up to R. R. basin, and 
is broken up as far as 





























.:: <ll,-... rTl C,ll 
.J:i • C,l <""' c:j 
._g. r:- ~.J:: ..<:: ";:,..a ,...... 
'+-<c:j <.l 
o:!-' .:: rTl ...... <ll • 
> .:: rzi c~ ·~~ o.-s~ :... ::::s ~ C,l c C,l ...... 5 ~-S~ ~g c:j :... :... ,.·u· 
-& ::::S"'"' 0 c:j ...., o:l $~ -+-' :>-. ~ ro- ~~s "'-'- ~rll :... ro 
s'"d 0"'"' <ll.:: C,l <.l C,l > 
.:: C,l • .... 0..:... e ~ o..:...s s~ 0 s~ ~ s 8 0 ~ ::g Q)~ ro E-;<ll f:Q E-; 
h. m. o o 
9 15 ......................................... . 
9 30 ......................................... . 
9 45 ........................................ . 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ......................................... . 
11 u ......................................... . 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Noon .. .. . ... .. .. . . .. 34.5 29 .192 67. 7 
~ ~;,P.M .. ~:.~: ::::::::::::::::::::::::::::::::: 
0 30 ........................................ .. 
0 45 ......................................... . 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ......................................... . 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ........................................ .. 
2 45 ......................................... . 
3 0 ......... 34 29.192 64 
3 15 
3 30 




.;::a.> ;..; <.l 
.. .:: ~ C,l rzi C,l C,l ~ w..c; '"C1 .:: a~ C,l C,l ::::s :... 0 0 w ~ 5 \..) 
ENE ...... Light ......... l Cloudy ..... . 
ENE ............ do ......... 
1 
...... do ....................... . 
ENE ........... do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ......... l ...... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... Fog ...... .. 
ENE ............ do ............... do ......... .. 
ENE ............ do ............... do ......... . 
ENE ............ do ............... do ......... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ... , ........... do ......... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ........................ 1 
ENE ............ do ............... do ...................... .. 
ENE ........... . do ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ...................... .. 
NW ............ do ............... do ......... Snow .... .. 
NW ............. do ............... do ....................... . 






"'-' ro.:: . 
0 ... ·~ rll ~ ~ a)d ~~ ;>p.§ 





























Sl. ruffiled .. . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Rough ...... . 
...... do ....... .. 


































......... 1 ......... 1 ............ ' .......... .. 
.................. i ....................... . 
............................... ············ 
::~~~~:r:::: ::: ~ ::: ::::::::: :::::::::::: 
:::::::::1::::::::: ::::::::::::.::::::::: ~:: 
:::::::: : ~ .. ~~.: ~ .... ~~.:~.~~ ..... ~.~ :.~ .. . 
·················· ....................... . 
.......................................... 
:~~~:r::::::::::::::::::::::::::::::: 
7 45 ........................................ .. 
8 0 ........................................ .. 
8 15 ........................................ .. 
8 30 ......................................... . 
8 45 ........................................ .. 
9 0 ......................................... . 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ........................................ .. 
11 0 ......................................... . 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ......................................... . 
Mirlnight ............................................ . 
0 15, A. IlL ........................................ .. 
0 24 L. C ................................ .. 
0 30 ........................................ .. 





......... 1""""'1"""""" ............ . . ...................... .  
.................. ························ 
.......................................... 
NW ............. do ............... do ...... · ... , ............. . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ... , ........... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do .... · ........... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... , .. . ......... . 
NE .............. do ........ . ...... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... , ............. . 
I'~ ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ......... , ............. . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. cto ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
NNW .... Very fresh ........ do ....... .. 











































. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
Tol. rough .. 
. ..... du ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Rough ...... .. 
...... do ....... .. 
The river is now clear 
of ice up to Rush Street 
bridge. 
The lake is tolerable 
rougl1, but does not 
produce any unsteadi-





























~ Q.) ....__ 11l Q.) I 
.!:2,...-..._ ..s::· Q.) ..s::cd 
I 
..,..s:: 
..s:: ...,..0 ~..; ui ..... cd <:.) .n 
,...-..._ 
;> c of:;, c....-
..... Q.) • 
;.... !:) Q.) ...... c;d o..s::..s:: 
CllO 11l Q.) 
.:::.§ ..... cd rn <:.l ro a.::c .. ~~j:l:; 
..Oc:.:> ..s:: '-< <:.) ~-~ ..._, 
0 d p.. ..., cd ~- Q Q.) ~ ~~ .. ...__ ~11l -+->"0 0•-< ..... d Q.) 
Q.).~ ~ Q.) ~ 8"0 
Q.)=s~ 
S'~ C..,(.)Q.) 8 <:.) 0 0 ~ 8 ~ 8 ~'-" 0 <l> .., ;.... c;d :;s E-d~ a:l ~ 8 8 I P=l 
----------
----
h. m. I o o 
~ 1~, A.l\L ~ ::::::::: ::::::::: :::::::::::::::::::::::: 
2 30 ......................................... . 
2 45 ......................................... . 
























:::.. : :·. :::.: ::.r :H::: :_ .::..::. :::: 
.. ~~~~s l :::::: :::1::::::::::::1:::::::::::: 





















NNW .... Very fresh .. Cloudy ..... . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .... Fresh ............... do ........ . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
NNW .... J ...... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
~~~: ::: 1 ::::::~~::::::::: ::::::~~::::::::: 
NNW .... J ...... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 






Q.) I '0 
~~ c ~·~ ~ 
Q.) ,_, Cl) 
-:5 g,..;:; 
'o ~.s ,n 
_, Q) .... ~ 
..s::~Cl)8 -~~ ~-8 
Q) ::;:J cd Q) 



























Rough ..... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Sl. ruffled ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
























1::::::: :: j.:.:.: : .. , .. ~~.:~:.~ ..... ~.~ ... ~ .. . 
1 ........................................ .. 
I::::::: :: j· '2i': 2 '1"29'.' 3'65" .. '67 ·:2 • .. 
·················· ........................ . 
9 30 ........................................ .. 
9 45 ........................................ . 
10 0 ......... ....... .. .................... .. 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ........................................ .. 
Noon .................. 22.5 29.370 71.7 
0 30, P.M .......................................... . 
0 46 u. c ................................ .. 
1 0 ........................................ . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 .. .. .. .. . 23 29 . 330 66 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 Sets.. 22 29.343 71 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ......... ................................ . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
Midnight ............................................ . 
N\V ............. do ............... do ......... J Snow .... . 
NW ............. do ,, ............. do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... 
1 
.............. . 
NW ............. do ............... do ......... Nebula 10 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ........ . ...... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ...... . ...... do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... 
1 
............. . 
NW ............. do ............... do ......... Nebula 10 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ...... .. 
WNW ......... do ............... do ...... .. 
WN.vV ......... do ............... do ........ . 
WNW ......... do ............... do ......... 
1 
.............. . 
WNW ......... do ............... do ......... Stratus 10 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
NW ............. do ............. do ....... .. 











































.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Light swells 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... . . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ....... . 
Rough ..... .. 
...... do ........ . 
• ..... do ....... .. 
The river is clear of ice 
up to Rush Street 
bridge. 













































































































~ t'~ ~::1.8 
o..,oc.> 
8 ~ s ~S8 
::::::::: 1 ::::~::::::::::::::::::::~::::::: 
L.C. I ............................... .. 
......... ......... ! ...................... .. 
.................. ............ ············ 
·:::::::: ~~ ::::::::r:::::::·::·::::::::-.: 





14.5 29.348 62.5 
::::::::: ~ .. is·· ·r29·: 3'62 ·1··· ii4.:5 .. · 


























NNW .... 1 Fresh ......... Cloudy ...... 1 ............. .. 
~~~ :::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... . 
NNW .......... do .............. do ...................... .. 
NNW .......... tlo ............... do ...................... .. 
NNW .......... do ............... do ...................... .. 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ...................... .. 
NN.VV .......... do ............... do ....................... . 
~-:::::::::: ::::Jr::::::: ::::JL:::J:~~:~~;;:_ 
Stratus 7. 
N ................. do ............... do ....................... . 
N ................. do ............... do ......... Cu.,Stra., 
andCer.8. 
N ................. do ...... ......... do ...................... .. 
~ :::::::::::[: ::J~:::: ::::: ::~~Jr::~ :::1::::::::::::::: 
N ........... ! ...... do ............... do ......... ! ............. .. 
Q) I "d ~~ s:: ~·~ o:l 
Q) ......... ~Q)Q) 
_, 0...~ 
..._.me 
0 ro ..... en 
Q) -A~~~ .~ .... ;:::~'8 



























Rough ..... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Light swells 
...... uo ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. rough, 
with swells. 
.. .... do ........ . 
...... do ........ . 
.. .... uo ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Remarks . 
ToleraLle cloudy . 
Clear. 
Tolerable clear. 
There is thin ice formed 
on the river on the pre-
ceding night extend-
in~ from Rush Street 
bndge to the east end 
























































:::::: :::l"i 7 .. "1"2!i: 4'i2 '1"'69:2 .. . 
.................. ! ............ , ........... . 
:::::::::!::::::::::::::::::::: :::::::::::: 
.................. ! ............ , ........... . 
·u::c·:~::::::::: :::::::::::::::::::::::: 
::::::: :r is :2 .. 1 ..2~;: 4'69"1 ... 68 · .. · · · 
:::::: ::ris · ... 1. ·2ii: 459"1' · · 12·:1 · .. 
Sets. , ......... , ............ , .......... .. 
~::::::::::: ::::::~~::::::::: ::::J~::::::::: j .. c~;~i~ .. 
· Stratus 8~. 
N ................. do ............... do ....... .. 
WNW ......... do .............. do ....... .. 
'VNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
W ............... do ......... Cloudy .... .. 
'"" ............... do ............... do ........ . 
~ ::::::::: .. ~~~~~::::::::: ::::J~::::::::: 
W ......... 1 ...... do ............... do ......... l Stratus 10. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ : 
W ............... do ............... do ....... .. 
W ......... 1 Fresh . . ............ do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do .. .............. do ....... .. 
W ........... .... do ............... do ....... .. 
W .............. . do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............. ::do ....... .. 
W ............... do ............... do ........ . 
W ......... Light ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ..... .. ...... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 










































. ..... do ....... .. 
...... do ....... .. 
...... do .... ... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... d0 ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
Dead swells. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Tol. smooth. 
...... do ......... 
The river is now clear 
of ice up to railroad 
















































































4-f Q) ("""! ... 
c.-s~ 
~-S~ B p..,$-<n 
c.:l $..< Q) $-<::I ..... C)'-' Q) 
s-~§ 
Q) s $..< 
E-i 
h. m. o o 
9 30, P.M .......................................... . 
9 45 ........................................ .. 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ....................................... .. 
11 45 ......................................... . 
Midnight ............................................ . 















!1!!~!!!!!!!!!!! 1 !!!::::::::: :.:::::::::: 




~ CJ.i ~ 
•• C,.) ~ 
Q) J:::: bJJ 







WSW .... Light. ........ Cloudy ...... . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .... Fresh ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
\VSW .......... do ............... do ........ . 
·wsw .......... do ......... Sl. cloudy .. . 
WSW .......... do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
~~ ::::::: .. ~~:~1~::::::::: ::::J~::::::::: 
SW ............. do ......... Cloudy ...... . 
SW ............. do ............... do ....... .. 
SW ............. U.o ............... do ........ . 
SW ............. do ............... do ........ . 
SW ............. do ............... do ........ . 
SW ...... Fresh .............. do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. U.o ............... do ....... .. 





SW ............. do ............... do ......... , .............. . 
Q) I ";j 
~~ s:; 
....-i ·.p ~ 
~~~ 
....., P...<8 
'o ~ .s ui 





























...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... uo ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
















3 45 ......................................... . SW ............. do ............... do ....... .. 
4 0 .............................. ,. ......... . S ................. do ............... do ....... .. 
4 15 ......................................... . S ................. do ............... do ....... .. 
4 30 ........................................ .. S ................. do ............... do ........ . 
4 45 ........................................ .. S ................. do ............... do ....... .. 
5 0 ........................................ .. S ................. do ............... do ........ . 
5 15 ........................................ .. S ................. do ............... do ....... .. 
5 30 ........................................ .. S ................. do ............... do ....... .. 
5 45 ........................................ .. S ................. do ............... do ....... .. 
6 0 ......................................... . S ................. do ............... do ....... .. 
6 15 ........................................ .. S ................. do ............... do ....... .. 
6 30 ........................................ .. S ................. do ............... do ....... .. 
6 45 ........................................ .. SSE ............. do ............... do ....... .. 
7 0 ......................................... . SSE ............. do ............... do ....... .. 
7 15 ........................................ .. SSE ............. do ............... do ....... .. 
7 30 ........................................ .. SSE ............. do ............... do ........ . 
7 45 ........................................ .. SSE ............. do ............... do ........ . 
8 0 . .. . .. .. . 16 . 2 29 . 461 59 SE .............. do ............... do ......... [ N ebula 10 
8 15 ......................................... . SE .............. do ............... do ...... . .. 
8 20 Rises ................................. . 
8 30 ........................................ .. 
8 45 ........................................ .. 
9 0 .. .. .. ... 18 29 .467 62 
SE ........ V ery fres h ........ do ........ . 
~~::::::::: ::::::~~::::::::: ::::::~~::::::::: 1 :::::::::.::::· 
SE ............... do ............... do ......... N ebula 10 
9 15 ......................................... . SE ............... do ............... do ........ . 
9 30 ......................................... . SE ............... do ............... do ........ . 
9 45 ......................................... . SE ............... do ............... do ....... .. 
10 0 ........................................ .. SE ............... do ............... do ....... .. 
10 15 ......................................... . SE ............... do ............... do ........ . 
10 30 ......................................... . SE ............... do ............... do ........ . 
10 45 ......................................... . SE ............... do ............... do ........ . 
11 0 ........................................ .. SE ............... do ............... do ...... .. 
11 15 ........................................ .. SE ............... do ............... do ........ . 
11 30 ......................................... . SE ......... Fresh ............... do ........ . 
11 45 ........................................ .. SE ............... do ............... do ....... .. 
Noon .................. 22 29.490 68.7 SE ............... do ............... do ........ . 
0 15, P.M ......................................... .. SE ............... do ............... do ....... .. 
0 30 ........................................ .. SE ............... do ............... do ....... .. 
0 45 ........................................ .. SE ............... do ............... do ....... .. 
1 0 ........................................ .. SE ............... do ............... do ........ . 
l 15 ................................... ..... .. 
1 30 ........................................ .. 
1 45 ......................................... . 
SE ............... do ............... do ......... 
1 
............. .. 
SE ............... do ............... do ...................... .. 











































...... do ......... ! 
...... <lo ........ . 
::::::~~::::::::: r 
...... do ....... .. 
...... do ....... . 
...... do ......... ! Fine snow. 
...... do ....... .. 
...... do ......... , 
...... do ....... .. 
...... do ....... .. 
. .... do ......... ! 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled .... ! Snowing . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
To!. smooth. The river is froz en, and 
...... do......... the harbor is j ammed 
...... do ........ full of drift ice , which 
...... do......... is now froz en solid 
...... do......... and extends to the 
...... do......... north pier head. 
...... do......... Ther e are also large 
...... do......... quantities of drift ice 
...... do......... in the lake , as far as 
...... do......... can be seen, drifting 
...... do......... to the northward. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do .. : ..... . 
...... do ........ . 
...... do ........ . 





























F eb. 5 
~ ~--:-- rn <!)I <l) -5~----.~..-. +-',..c: ,..c: 
...., . 
._ro <.) • 'S~~ d .... 00 0~ :::::~ >::::: ...... <d 
.... ;:l C,) 
.s.§ <ll >=:rx.. <l) 0 rn <l) ~ 
rn o ro .... .... <.) 
~.,..........._.. 
..Do ,..c: =·a; .... C,) E >--~--0 d p.. ro~ .;!$"0 d .... C,) 
'S~ ~rn .... ro Cll "' .... ::s ..... ClJ::::: Cl)<.) o.l 
Cll '""' ~ 
p..l-< s::::: P..~S 
s~ 0 §~ ::> ro ~ s 2 0 itl ~ ~ ~Cll p:j ~ 
h. m. o o 
2 0, p, M .......................................... . 
2 9 u.c ................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ........................................ .. 
3 0 .. .. .. .. . 25 . 2 29 . 494 67 . 7 
3 15 ........................................ .. 
3 30 ........................................ .. 
3 45 ....................................... .. 
4 0 ........................................ .. 
4 15 ......................................... . 
4 30 ......................................... . 
4 45 ........................................ .. 
5 0 ......... 24 29.548 71.2 
5 15 ......................................... . 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 ........................................ .. 
6 15 ........................................ .. 
6 30 ........................................ .. 
6 45 ......................................... . 
7 0 ........................................ .. 




TABLE A 11-Continued. 
I 
<l) I '1:1 
Wind. ~~~ ~·~ cj 
cu@~ 
8 -5 p.,~ 
0 
'S ~-Si tt<D 
<.) 
.s .... c.J ~ ro .. ::::: ClJ 00 .._,~<lle 0,) ClJ 0.0 ,..c: rn..;:; 
s:::: ~ "0 ~'t: ~-8 ~ ~ ClJ (),) ;:l .~JJ;:s ro c.J 
.... 0 0,) rLl 0.0"0 0 ~ 0 w 6 .::r: 
SE ......... Fresh ......... Cloudy ..................... J 
SE ............... do ............... do ......... . 
SE ............... do ............... do ......... . 
SE ......... Light ............... do ......... . 
SE ............... do ............... do ......... .. 
.. 
SE ............... do ............... do ......... Nebula10 
SE ............... do ............... do ......... .. 
SE ............... do ............... do ......... .. .. 
SE ............... do ............... do ......... .. 
SE ............... do ............... do ......... .. 
SE ............... do ............... do ......... .. .. 
SE ............... do ............... do ......... .. 
SE ............... do ............... do ........................ · 
SE ......... G entle .............. do ......... N ebula 10 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ......... , ............. .. 
NE .............. do ............... do ........ . 
NE .............. do .............. do ....... .. .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... ,. 
NNE ............ do ........ Sl. cloudy ... 
NNE ............ do ............... do ........ . 
.. 
NNE ............ do ............... do ......... 1. 
NNE ............ do ............... do ........................ 1 






























...... do ....... .. 
...... do ....... .. 
Smooth ..... . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
















8 10 Sets .. 1 ............................... .. 
8 15 ........................................ .. 
8 30 ......................................... . 
8 45 ........................................ .. 
9 0 ......................................... . 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ........................................ .. 
10 0 ......................................... . 
NNE ........... do ............... do ......... , ............. .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ......... Cloudy .... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... [ ............ . 
NNE ............ do ............... do ........ . 
10 15 ......................................... . NNE ............ do ............... do ......... [ ........... .. 
10 30 ......................................... . NNE ............ do ............... do ........ . 
10 45 ......................................... . NNE ............ do ............... do ......... , .............. . 
11 0 ........................................ .. NNE ............ do ............... do ........ . 
11 15 ........................................ .. 
11 30 ........................................ .. ~~~:::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
11 45 ......................................... . NNE ............ do ............... do ....... .. 
Feb. 6 
Midnight. ........................................... .. 
0 15, A.M ......................................... .. 
NNE ............ do ............... do ......... 1 ............. . 
NNE ............ do ............... do ........ . 
0 30 ........................................ .. NNE ...... Light ............... do ........ . 
0 45 ....................................... .. NNE ............ do ............... do ........ . 
1 0 ........................................ .. N ................. do ............... do ........ . 
1 15 ......................................... . N ................. do ............... do ......... , .............. . 
1 30 ........................................ .. N ................. do ............... do ........ . 
1 45 ........................................ .. N ................. do ............... do ....... .. 
2 0 ........................................ .. N ................. do ............... do ........ . 
2 15 ......................................... . N ................. do ............... do ........ . 
2 29 L. C ................................ .. 
2 45 ........................................ .. 
3 0 ....................................... . ~:::::::::::::~~I~~::::::::::::::~~:::::::::[::::::::::: ·: 
3 15 ......................................... . N ................. do ............... do ........ . 
3 30 ........................................ .. N ................. do ............... do ......... , .............. . 
3 45 ........................................ .. N ................. do ............... do ....... .. 
4 0 ......................................... . 
4 15 ......................................... . 
4 30 ........................................ .. 
4 45 ........................................ .. 
NNW .......... do ............... do ......... 
1 
............. .. 
NNW .......... do ............... do ....................... . 
NNW .......... do ............... do ...................... .. 
NNW .......... do ............... do ...................... .. 
5 0 ........................................ .. NNW .......... do ............... do ........ . 
5 15 ........................................ .. 
5 30 ........................................ .. 
5.45 
NNW .......... do ............... do ......... 
1 
............. .. 
NNW .... ...... do ............... do ....................... . 









































. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
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Rises. , ......... , ............ , .......... .. 
......... , 22 29.753 64.2 
NNW .... Gentle ........ Cloudy .... .. 
NNW .......... do ............... do ...................... .. 
NNW .......... do ............... do ...................... .. 
NNW .......... do ............... do ...................... .. 
NNW .......... do ....... ........ do ......... . 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
EH~ :::: ::::::~~::::::::: ::::JL:::::J ............ .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... l Nebula 10 
NNW .......... do ............... do ........ . 
NNW ........... do ............... do ......... 1. 
NNW .......... do ............... do ........ . 
NN\iV .... Light ............... do ...................... .. 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ...................... .. 

























Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Very smooth. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Remarks. 
Snow has fallen to the 
depth of three inches 
from yesterday, at 
7 .30, a. m., until this 
time. 
A light flurry of snow. 
Ceased to snow. 
The river and the harbor 
entrance frozen, an/1 
as far as can be seen 
out in the lake is ap-
paren.tly one sheet of 
1ce ; lt seems at pre-
















11 15 ......................................... . 
11 30 ......................................... . 
1I 45 ................................. ....... .. 
Noon .................. 25.7 29.78I 68.7 
0 15, p, 1\L ........................................ .. 
0 30 ........................................ . 
0 45 ........................................ .. 
I 0 ......................................... . 
I 15 ......................................... . 
1 30 ........................................ .. 
1 45 ........ . ............................... .. 
2 0 ........................................ .. 
2 15 ......................................... . 
2 30 ........................................ .. 



























u.c. J ......... 1 ............ J ........... . 
......... 27.7 29.771 71.2 
······••• 1••••••••• 1•••••••••••• 1•··········· 
S .................. do ............... do ...... : .. , ............... ! 
S ............ Gentle .............. do ........ . 
S .................. do ............... do ......... , ............... , 
SW .............. do ............... do ......... N ebula 10 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... , ............. . 
SW .............. do ............... do ........ . 
SW .............. du ............... do ........ . 
SW .............. do ............... do ........ . 
SW ............. . do ......... ~ ..... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ......... Sl. Cloudy .. 
SW .............. do ............... do ......... ! N ebula IO 
SW .............. do ............... do ........ . 
S\V .............. do ............... do ....... .. 
SW .............. do ......... Cloudy .... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... , ............. .. 
SW .............. do ............... do ........ . 
SW .............. do ......... Sl. cloudy .. . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ...... . .. 
SW .............. do ......... Cloudy ...... , .............. . 
SW .............. do ............... do ........ . 
SW .............. do ......... Sl. cloudy ... , ............. .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do .............. do ........ . 
SW .............. do ......... Tol. clear .. . 
~~.::::::: ::::::~~::::::::: ::::::~~::::::::'\::::::.:::::::: 
SW .............. do ............... do ........ . 










































...... do ........ . 
.. .... do ........ . 
, .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Smooth .... .. 
The fields of ice east of 
the north pier head 
are now moving and 
drifting to the NE. 
Clouds breaking and 
clearing away in the 
W. and SW. 
Although the wind is 
from the SW., l per-
ceive the fielus of ice 
are now drifting back 
and going to the 
southward with the 
current, bcinl? con-
































~~ <ll,.--... "-l 0,)1 
...c:: • 0,) ,..c::d 
0,.--... +-'...C:: ...c:: ....,,..a 
,.--... ·~ ~ '-CXl <..) • s=2 ..... 0,) • 
,n 0~ o,..c::....:::: p. ~ ..... Oil 
r.... ;:::s 0,) 
.S.§ ....., d 0,) 0 "-l 0,) ~s::~ 
"-l <..) Oil r.... ..... ~::.> a·-...._.. 
...0'-' ...c:: ::::$''"' r.... 0,) 0 d p., ....., d ~'":j e ~~~ d.-. 
........... ~"-l :.. cd C.l "' o·~ 0,) >:: <ll;:::s ..... 
>:: s c p.,c..l<ll <ll''"' P..:... s ~ § s~ 0 s~ 0 c::: c :.. 
0,) :.1 CXl ~S:... ~ ;:g E-;<ll P=l 
h.m. O o 
9 12, P.M. Sets ................................. .. 
9 15 ........................................ .. 
9 30 ....................................... .. 
9 45 ........................................ .. 
10 0 ......................................... . 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ....................................... .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Midnight ........................................... .. 
0 30,A. IlL ......................................... . 
1 00 ........................................ .. 
1 30 ........................................ .. 
2 00 ........................................ .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
310 L.C ................................ . 
3 30 .................. ...................... .. 












.. ~ ....:::: 0,) 
,n 0,) 0,) b.(J ...c:: rll...C:: "0 5 ~ s:: d 0,) ;:::s 0,) 0 0 :.. ~ u w 5 
SW. ... ... Gentle . .. .. .. Clear ..................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ........................ , 
SW .............. do ............... do ......... . 
SW .............. do ......... Tol. clear ... . 
SW .............. do ............... do ...................... .. 
SW ........ Caln1 ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW ........ Gentle ........ Clear ........ . 
S ................. do ............... do ....... .. 
S ........... Light ............... do ......... 1 ............. .. 
S ................. do ......... Tol. clear ............. .. 
S ...... .. ... Fresh .............. do ..................... .. 
S ................. do .......... , .... do ........ . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ........ . 
S ................. do ............... do ....................... .. 
0,) I '":j 
..!:<:~~ ~·.;j d 
:-.+-' 
0,) 0,) 0,) 
-5 p.,~ 
"-l 
..... d s= • 
0 ... ·r-4~ 
0,) ~ d 
~ ~ ~s 
bJ)'E ;=j '8 




























I Sea. I 
Smooth ..... . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
Sl. ruffied .. .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 





























:::::::::I: :~i:::: ~ : :~~:: ~i ~:: : ::: ~:~:::::: 
'iti~~~: \ ''22''' \''29':57ii' l'''ii4'.'5''' 
9 30 ........................................ .. 
10 0 .................. ....................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 27 29.519 72 
0 30 , P.l\1 ........................................ .. 
i 3~ ::::::::r ::::::: :::::::::::::::::::::::: 
~ 3~ :::::::::1::::::::: ::::::·::::: :::::::::::: 








u.c. , ......... , ............ , .......... .. 
......... , 31 29.359 I 73.5 
6 30 ........................................ .. 
7 () ........................................ .. 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 15 Sets .................................. . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ............ • ......... 
1 
...................... .. 
l :~'A. M, ::::::::: :::::::::::::::::::::1:::::::::::: 
S ........... 1 ...... do ......... l ...... do ....................... . 
S ................. do ........ . ...... do ...................... .. 
~ ::::::::::: .. ~~~!/~~~~~~: ... ~.1-~d~::::::::: .. ~i-~~-~~ .. ~:. 
S ................. do ......... l ...... do ......... Cirrus 1. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... 
1 
............. .. 
S ................. do ............... do......... Cloudless 
S ........... Strong ............. do ........ . 
~ ::::::::::: ::::::~~::::::::: .. ~~:.d:.~.~!.::t::::::::::::: 
S ................. do .............. do ........ . 
S ................ do ............... do ...... .. 
S ................. do ............... do ......... l Cumulo 
Stratus 9!. 
S ................. do .. .-...... Cloudy ................... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Very fresh ........ do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ......... l Cumulo 
S ................. do ............... do .......... ~~~~.~~-~ .~:. ~::::::::::: ::::JL:::::: ::::JF:::::t::::::::::::: 
S ................. do ............... do ........ . 
~::::~:::::: ::::J~::::::::: ::::::~~:::::::::~::::::::::::.:: 
S ................. do ............... do ....... .. 
S ................. do ......... Tol. clear ... 1 ............. .. 
S ................. do ............... do ........ . 
S ................. do ......... Clear ......... 1 ............... 1 
S ................ do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 









































...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ..... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Rough ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
The rivet· is frozen as far 
as the north pier head. 
Immense fields of ice 
drifting rapidly to the 
north, and extending 
out into the lake as 
far as can be seen . 
The wind is increasing 
in strength,and a very 
strong current in the 
lake to the northward. 
Clouds dispersing in the 














































































s Qj s 
TABLE A 11-Continued. 
Wind. 
~ 0 . 
~ 
we..> ~ 











Cl) I "0 ..!:<:~s:: ~·.ad 
,_. ... 
C!.l Cl) Cl) 
-50..~ 
!Zl 
..... d s:: • 
0 --.·1"""1~ 
... 8 Cl)~ d ~n~ OJJ.§ 
"":..::So -~ p d C!.l 
Sea. 
d 
~ 6 ~ s 8 
_o __ l ~ - ~ ,_~ __ ,_ · _· ___ -___ ! I l I 
1859. I h. m. 0 0 I 
~Cl) 
: g I ..t:: 
u w ~  ~ 00 b.L""d 
F eb. 8 2 0, A.M ........................................... SSW ...... Very fresh .. Clear........................ 2.95 Rough ...... . 
2 30 .................. ........................ SSW ............ do ............... tlo......... ........... .... 2.97 Ruffled ...... . 
3 0 .......................................... SSW ...... Fresh ............... do........................ 2.96 ...... do ........ . 
3 30 .................. 
1 
........................ SSW ............ do ......... Sl. cloudy.................. 2.96 ...... do ....... .. 
3 54 L. C .................................. SSW ............ do ............... do........................ 2.94 ...... do ....... .. 
4 0 ~ .......................................... SSW ............ do ............... do........................ 2.94 ...... do ........ . 
4 30 ........................................... SSW ............ do ............... do........................ 2.91 ...... do ....... .. 
~ 3g ::::::·:: ::::::::::::::::::::: :::::::::::: ~~~:::::: .. ~i.~~1~::::::::: ::::::~~::::::::: ::::::::::::::: ~:~g ::::J~::::::::: 
~ 3g ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: ::::J~::::::::: ~ .. ~l.~~~-~.:::::: ::::::::::::::: ~:~~ ::::::~~::::::::: 
+ 3g ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: ::::::~~::::::::: J ::::J~::::::::: ::::::::::::::: ~:5~ ::::::~~::::::::: 




9 0 ::::::::: 1· ·29·: 5· ·1· 2ii: 3'38 ·1· .. 69 ·. ·5 ... 
9 25 1 Rises ......... ....................... .. 
9 30 ......... """"' \"""""" ........... . 10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Noon .................. 1 34.7 29.359 73.5 
0 30, P.M ......................................... .. 
1 0 ........................................ .. 
SSvV ............ do ............... do........................ 3.04 .. .... do ....... .. 
SSW ............ do ............... do......... Cumulo 3.00 
1 Stratus 9~. 
SSW ............ tlo ............... do........................ 3.06 
...... do ....... .. 
I 
I 
...... do ....... .. 
SSW ............ do ............... do........................ 3.09 ...... do ....... .. 
SSW ............ do ............... do......... .............. 3.15 ...... do ........ . 
SSW ............ do ............... do........................ 3.15 ...... do ....... .. 
SSW ............ do ............... do........................ 3.18 ...... do ....... .. 
SSW ............ do ............... tlo......... ............... 3.22 ...... do ........ . 
WSW .... Gentle ........ Sl. cloudy ... Very hazy 3.25 
WSW .......... do ............... do........................ 3.22 
.. .... do ....... .. 
...... do ....... .. 
W ................ do ............... do........................ 3.19 ...... do ........ . 
Remarks. 
The river iR frozen and 
the harbor entrance is 
full of drift ice as far 
as the north pier head. 
The floating ice in the 

































········• l••••••••• j••·········· 
:::::: :::1"35': iil'29': 3'48'1". 7'4 ·:5 ... 
u.c. , ......... , ............ , .......... .. 
......... , 31.5 I 29.371 70.5 
:::::::::1::::::::r:::::::::1::::::::::: 
!~ :~ ::::::::r::::::: :::::::::::::::::::::::: 
11 21 Sets .. 
1 
............................... .. 
:Ud~ight ... ::::::::: ·::::::::: :::::::::::: :::::::::::: 
0 30, A.M ................... •••••••••••• ........... . 
1 (') ......................................... . 


















.............................. 1 .......... .. 
:::::::: : ... ~: ...... -~~.: :.~: .. ' ... ~.: :.: .. . 
W ................ do ......... l ...... do ......... ,, ............ .. 
"ftV ................ do ............... do ........ . 
NW ............. do ......... Cloudy ...... 
1 
............. .. 
NW ............. do ............... do ......... Stratus 10 
NW ............. do .............. do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... IThick haze 
NW ....... Light ............... do ...................... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... , .............. . 
NW ............. do ......... Sl. cloudy ................ .. 
NW ............. do ......... Clear ......... , ............. .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............. -.. do ......... , ............. .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NN¥1 . ......... do ............... do ....... .. 
NNW .... ...... do ........ . ...... do ......... 1 ............. .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ......... .............. .. 
NNW .......... do ............... do ......... 1 .............. . 
~~~: ::: ::::J~::::::::: ::::::~~:::::::::c:::::::::::: 
NNW .......... do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ............... do ............... do ...................... .. 
N ................ do ............... do ...................... .. 
N. ......... Fresh .............. do ...................... .. 
N ................ do ............... do ...................... .. 
N ................ do ............... do ....................... . 
N ................ do ............... do ...................... .. 
N ................ do ............... do ....................... . 
N ................ do ............... do ....................... . 
N ................ do ............... do......... Cirrus 0 












































.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
Ruffled ...... . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
..... do ....... .. 
.. .... do ........ . 
. ..... do-....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
rent to be setting to-
wards the south, not-
withstanding the wind 
has been SSW. fot· 
some time past. 
Cloud in the SE . 
The harbor entrance is 
now clear of ice up as 
far as the south pier-
1 ad. 
At 5 a. m. the schooner 



















































































c.,.. a;> --=' 
o...C::...C:: ~~~ 
=:s · ~ ._.., 
~ ~i Q.> ;:j-..> 
0-, C)<:.l 
S ~ E 
~ s e 
TABLE A. 11-Continued. 
Wind. 
s 
0 • • ..':: ~ -B 
•• s::; bJ) 
Q) Q) ~ ~~ b 













c.,..l7l 0 c:d ~ • 
• ..... rl2 Q) ...... ~~ ~s 
·o:; 5 ~·C) 
::a UJ ~~ 
Sea. Remarks. 
---1 1--1---1 I I 1---------
1859. 
F eb. 9 
h. m. 





9 29.514 59.7 
... : ..... , ......... ! ............ .. ........... . :~~~~:~: ! ::::::::: ::::::::::::1:::::::::::: 
g 3~ ::::::::: :::::::::1:::::::::::::::::::::::: 
Noon .................. 14 29.558 69.7 i 1 P.M. :-::-..:: :::.:--JHHH ::..:::-..:: 
3 0 . . . . . . . . . 13 . 2 I 29. 566 68. 7 
3 30 ......................................... . 
4 0 .................. ············ ........... . 
4 30 .............................. ············ 
5 0 ......................................... . 










::::: ::::1··· ~; .... 1 .. 2~·: 6"i4. ·1· ·· 66 ·:1 ··· 
.................. ............ ........... . 
IH :.J:HH :· ·:H HIHH:: :: 
.. 
N. .... ..... Fresh .... .... Clear ......... 1 Cirru s 0 
N .......... Very fresh ........ do ......... . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
.. NW ............. do ......... Sl. cloudy .. . 
NW ............. do ............... do ........ . 
NW ....... Fresh .............. do ......... ~ ··············· 
N,V" ............. do ............... do ......... Cirrus 0 
NW ...... . ...... do ............... do ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
.. 
NW ............. do ............... do ......... 1 ........... . .. . 
NW ....... Light ......... Clear ......... Hazy ..... . 
NW ............. do ............... do ......... . 
NW ............. do ............... do ......... . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... Cirrus 0~ 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... . 
NW ............. do ......... Sl. cloudy ... . 
NW ....... Fresh ........ Cloudy .................... .. 




























Sl. rough .... The strong wind is break-
. ..... do ......... ing up the ice in the river 
...... do ......... near the mouth, and it is 
Rougher..... being carried out to the 
.. .... do ......... lake. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
Light swells. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... . 
...... do ....... .. 















I 9 30 ,,,,,,,, ,.,.,.,.,,1,.,.,.,,., .. 1,. ........ .. 
10 0 ........................................ .. 
10 30 .................................... ..... . 
ii 3g ::::::::::::::::::,:::::::::::::::::::::::: 
Midnight .................... 1 ....................... . 
Feb. 10 I 0 30,A. 111. ........................................ .. 
0 33 Sets ................................. .. 
~ ~~ !!!!!!!!! u!!!u!il!!!!!!!!!!!! :::::::uu: 
5 30 ......... """"'!""""'"' .......... .. 6  .............................  .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 .. .. .. .. . 8 29 . 655 58. 5 
8 30 ........................................ .. 
9 0 ........ 10 29.669 59 
9 30 ........................................ .. 
~~ ~~ :~~~~:~: ::::::::r:::::::::: :::::::::::: 
11 0 .................. ! ...................... .. 
1.1. 30 .................. ! ...................... .. 
Noon......... ......... 18.2 29.703 65 
0 30, P.l\I. ....................................... .. 
i 3~ ::::::::: :::::::::~:::::::::::: ' :::::::::::: 
~ sg -~~·t·~~: :::::::::1:::::::::::: :::::·:::::: 
2 30 ......................................... . 
: 3: ::::::::: .. ~~.:~ .. ~ .. ~.:~.~~r·6·~•u•u 
4 0 .................. ....................... .. 
NW ............. do ............... do........................ 3.39 ...... do ........ . 
NW ............. do ............... do......... ........... .... 3.36 ...... do ........ . 
NW ............. do ............... do........................ 3.34 ...... do ....... .. 
NW ............. do ............... do........................ 3.31 ...... do ........ . 
NW ............. do ............... do........................ 3.32 ...... do ........ . 
NW ............. do ............... do........................ 3.2!) ...... do ........ . 
NW ............. do ............... do........................ 3.27 ...... do ........ . 
NW ............. do ......... Sl. cloudy.................. 3.27 ...... do ....... .. 
NW ............. do ............... do........................ 3.29 ...... do ....... .. 
~ ::::::::: .~i.~k~::::::::: ::::J~::::::::: ::::::::::::::: ~:~J ::::::~~::::::::: 
W ............... do ......... Cloudy..................... 3.32 Smooth .... .. 
W ............... do ......... 
1 
...... do......... ............... 3.33 ...... do ....... .. 
W ............... do ........ .. ...... do........................ 3.31 ...... do ........ . 
W ............... do ............... do........................ 3.35 ...... do ........ . 
W ............... do ............... do......... ............... 3.37 ...... do ........ . 
~~::::::: ::::J~:::::::::c:::~~::::::::: ::::::::::::::: t~i ::::J~::::::::: 
NW ............. do ......... l ...... d. o......... ............... 3.39 ...... do ........ . 
NYv ............. do ............... do........................ 3.36 ...... do ........ . 
NW ............. do ............... do........................ 3.32 ...... do ....... .. 
NW ............. do .. .. ........... do........................ 3.29 ...... do ....... .. 
WNW ......... do ............... tlo ......... Cu. str. 7 3.34 ...... do ........ . 
WNW ......... do ............... do........................ 3.30 ...... do ........ . 
vVNW ......... do ......... Sl. cloudy ... Cu. str. 9 3.27 ...... do ....... .. 
WNW ......... do ............... do........................ 3.24 ...... do ........ . 
WNW ......... do ............... do......... .. ............. 3.22 ...... do ......... j Light flurry of snow·. 
WNW ......... do ............... do........................ 3.22 ...... do ........ . 
WNW ......... do ............... do........................ 3.25 ...... do ........ . 
WNW ......... do ............... do........................ 3.28 ...... do ......... The harbor entrance and 
WNW ......... do ............... do........................ 3.24 ...... do......... river are clear of ice 
WNW ... ~ ...... do ............... do ......... Cir.str.6 3.24 ...... do ......... up to the Railroad 
N\V ....... 
1 
...... do ............... do........................ 3.20 ...... do......... Company's basin. 
NW ............. do ............... do........................ 3.21 ...... do ........ . 
NW ............. do ............... do........................ 3.26 ...... do ........ . 
NW ............. do ............... do ........................................... do ....... .. 
N .......... 1 ...... do ............... do........................ 3.20 ...... do ....... .. 
N ................ do ............... do........................ 3.24 ...... do ....... .. 
N ................ do ............... do ......... Cun1. and 3.30 ...... do ........ . 
I cir. s~. N ................ do ............... do........................ 3.36 ...... do ....... .. 


























































































.._, QJ "";' 
o-5-2 I 
~ c~ 
~ · l"""t'-' 
~c.: a; ::s ~ 
p., ~Q) 
s a:; s 
~S8 
·········::.:I==····-~·-··· .... . .... \. ........ 1 ............ 1 .......... .. 
5 30 ... . ............. . ....................... . 
557 u.c ................................. . 
6 0 . .. .. .. . . 18 .2 29. 707 71.2 
G 30 ........................................ .. 
7 0 ......... ............................... .. 
7 30 ........................................ .. 
8 0 ... ..................................... .. 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ......... 1 . .............................. .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
1'~~g~~',;:· :::::::::t :::::::: ::::::::::\ ::::::::::: 
1 47 I Sets ................................. .. 
2 0 / ......................................... . 
~ 3~ ::::::::::::::::::1:::::::::::::::::::::::: 
3 30 .................. ! ....................... . 
4 0 .. ....................................... . 
4 30 ........... ............................. .. 



























N .......... Light......... Tol. clear .. . 
N ................ do ............... do ....................... . 
N ................ do ............... do ....................... . 
NE .............. do ............... do ........ . .............. . 
NE .............. do ............... do ......... Cirrus 3 .. . 
N .......... Gentle........ Cloudy .................... . 
NNW .......... do ............... do ....................... . 
NNW .......... do ............... do ........ . ... 
NNW .......... do ............... do ....... .. 
~~~:::: ::::J~::::::::: ::::J~::::::::: ' · ... 
NW ............. do ............... do ....... .. 
NW ....... ...... do ............... do ....... .. 
NW ............. do ............... do ........ . . .. 
~~::::::r ::J~::::::::: ::::::~~::::::::: 
N .......... , Calm ............... do ......... . 
N .......... l ...... do ............... do ......... l. 




...... do ............... do ........ . 
NNE ...... G entle .............. do ......... ,. 
NNE. ..... 
1 
...... do ............... do ....... .. 
NNE...... Light ............... do ........ . 
NE ........ , ...... do ............... do ........ . 
NE .............. do ............... do .. . .... .. 
1 
............. .. 
NE ........ Fresh , .............. do ...................... .. 




'o ~.s .n 
Cl) ~ 
+..»C) ... ~ ...s::~ ~.oS bJ:J:... :;:s · -





























Smooth .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ....... .. 
Ruffied ..... .. 
Remarks 
















5 0 'l "'''""l''""""i ........... 1 .......... .. ~ 3g ::::::::: :::::::J:::::::::::c::::::::: 
6 26 I L. c .......... 1 ............ [ .......... .. 
~ :~ 1::::::::: :::::::?:::::::::::: ~ ::::::::::: 
~ 3g 1::::::::: .. ~~ ..... -~~.:~.~~ ..... ~~ ...... 
9 0 .. .. .. . . . 19.7 29. 668 64.2 
9 30 ........................................ .. 
10 0 .................. 11 ............ 11 .......... .. 
10 30 ......................................... . 
11 0 Rises ................................. . 
NE ........ 
1 
...... do ......... l ...... do ......... 
1 
.............. . 
~~ ::::::::c::J~::::::::: ::::J~::::::::: .............. . 
~:E·::::::J:::J~::::::::: ::::::~~::::::::: 
SSE ............. do ............... do ........ . 
SSE ............. do .... ~ .......... do ......... 
1 
............. .. 
SE .............. do ............... do ......... Sno\ving. 
SE .............. do ............... do ...................... .. 
SE .............. do ............... do......... Sno\ving. 
SE ........ ! ...... do ............... do ..... . .. . 
SE .............. do ............... do ....... .. 
SE ............. :do ............... do ........ . 
SE .............. do ............... do ....... .. 
11 30 ........................................ .. 
Noon .................. 21.7 29.661 71 
0 30,P. 111 ......................................... .. 
1 0 ........................................ .. 
SE .............. do ............... do ......... 
1 
............. .. 
SE .............. do ............... do ......... Snowing. 
SE .............. do ............... do ........ . 
SE .............. do ............... do ....... .. 
~ ~~ :::::::::::::::::::::::::::::r:::::::::: 
3 0 ......... 24.2 29.606 72.2 
3 30 ......................................... . 
SE .............. do ............... do ....... .. 
E ................ do ............... do ....... .. 
! :::::::::: ::::JL::::::: ::::::~~:::::::J·s·~~~i~·g·: 
4 0 ........................................ .. E ................ do .............. do ....... .. 
4 30 ........................................ .. E ................ do ............... do ....... .. 
5 0 ........................................ .. E ................ do ............... do ....... .. 
5 30 ........................................ .. 
6 0 '"""" 23 29.619 72 
6 30 ........................ · ................. . 
ESE ....... Light. .............. do ......... 
1 
......... : ... .. 
ESE ............. do ............... do ......... Snowing. 
E ................ do ............... do ....... .. 
6 56 u. c ................................ .. E ................ do ............... do ....... .. 
7 0 ......................................... . 
7 30 ........................................ .. ~ :::::::::: ::::J~::::::::: ::::J~::::::::t:::::::::::::: l 
8 0 ........................................ .. E ................ do ............... do ....... .. 
8 30 ........................................ .. 
9 0 ........................................ .. ~~ ::::::::: ::::J~::::::::: ::::::~~::::::::1:::::::::::::: 
9 30 ........................................ .. SE ......... Gentle .............. do ....... .. 
10 0 ........................................ .. SE ............... do ............... do ....... .. 
10 30 ......................................... . SE ............... do ............... do ......... , .............. . 
11 0 ........................................ .. SE ............... do ............... do ....... .. 
Feb, 12 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30,A. M, ......... """'" ....................... . 
SE ............... do .. ............. do ......... 
1 
............. .. 
SE ............... do ............... do ....................... ; 











































.. .... do ......... · 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
Smooth ..... . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
! ...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ...... .. 
Fine snow . 
Snow. 
The river and harbor 
entrance are frozen, 
and, also, the lake, as 
far as can be seen, 
with drift ice blown 
on the shore by the 
late north and north-
east winds, which 
has become compact 
and frozen. 































s=~ Q) ~ ra Q.) 1 ·§~ ~..d 1: -sE ~~ ui 'o~ gui ._Q)--:-~ ~ ~ Q)--: ·~ ~ 0 r:S ~ 
~ 8 Oil 1-< .::: .9 8 8 s:: ~ 
-C) ..s:: ~ <Q • '[) ::l'""'--' ~ ~ ; ~ ~ § ~ d ~ M" ~:~ ~~ ~E e'd ~j t 
s,::., g S>1 2~ 8~8 ~ ~ ~Q) ~ ~82 
-------
h. rn. o o 
1 0, A. 1\f. ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 Sets .................................. . 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 26 L. C ................................ .. 
7 30 ......................................... . 
8 0 ......... 24 29.664 61.2 
8 30 ......................................... . 
9 0 ......... 25.2 29.687 64 
9 30 ........................................ .. 
10 0 ............................. . .......... .. 
10 30 ........................................ . 
11 0 ....................................... .. 
11 30 ......................................... . 
11 50 Rises ................................. . 
Noon .................. 
1 
27.5 29.718 71.2 




: ~ I ~.0 ~~ ~ 
::l t: 











SE ......... Gentle ........ Cloudy .... .. 
SE ............... do ............... do ......... 1 .............. . 
SE ............... do ............... do .. . .... .. 
SE ............... do .............. do ......... f ............. .. 
SE ............... do ............... do ....... .. 
NE .............. do ............... do ........ . 
~~: ::::::: ~:::::~~::::::::: ::::J~:::::::::J: ............ .. 
N ................ do ............... do ........ . 
N ................ do ............... do ......... , ............. .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ......... f. 
Nw.· ............ do ............... do ....... .. 
NW ............. do ............... do ........ . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do .................. _ ..... . 
NNE ........... do ............... do ......... . 
NNW .......... do ............... do ......... . 
NNW .... 1 ...... do ............... do ....................... . 
NNW .......... do .............. do ...................... .. 






._ rn ~ • 
·oro .... rn 
~ ~ ~~ ];~ ~· 5 
a> ::::: ro a> 



























Smooth ..... . 
.. .... do ....... .. 
.. . ... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .. .. do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ...... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 




The harbor entrance 
and lake, as fat· as 
can be seen, is one 






















•••• •••• 1••••••••• 1••······•·•· 1••·········· 
·······•· 1••""•••••• 1•••••••••••• 1•••••······· 
······••• 1••••••••• 1•••;·······• 1••••········ 
::::::: ::1··3i·: 7'l"2~i: 7'i4 ·1··. 69 ·:1 ... 
3 30 ........................................ .. 
4 0 ....................................... .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 .. . .. .. .. 24 . 2 29 . 730 68. 7 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 .................. ...................... .. 
7 58 u. c ................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ........................................ . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30, A.M ......................................... .. 
1 0 ......................................... . 














Sets .. , ......... , ............ , .......... .. 
NNW .......... do ............... do ......... f .............. . 
NNW .......... do ......... Sl. cloudy ... . 
NNW .......... do ............... do ....... .. 
N ................ do ............... do ...................... .. 
N ................ do ............... do ...................... .. 
N ................ do ......... Cloudy ....... Stratus 10 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....... .. 
W ............... do· ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
~ ::::::::: .. ~~~Jl~::::::::: ::::::~~::::::::: 
W ............... do ............... do ......... , ............. .. 
W ............... do ............... do ........ . 
WSW .......... do .............. do ......... , .............. . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW ... . ...... do ............... do ........ . 
WSW .......... do ............... do ........ . 
~~~:::: ::::::~~::::::::: ::::::~~::::::::r::::::::::::: 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
W ............... do .. : ............ do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... , ............. .. 
W ............... do ......... Sl. cloudy .. . 
W ............... do ......... Clear ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 










































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do· ........ . 
...... do ....... .. 
.. . ... do ....... .. 
...... do ...... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ..... . .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do .... ; ... . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
Ceased to snow ; the 
depth of what has 
fallen is four inches. 
The ice on this shore is 
now starting, being 
blown from this shore 
by the unsteady wind. 











































TABLE A 11-Continued. 
Wind . 
























































9 0 .. .. . . . . . 7 29 . 726 59 . 5 
9 30 .............................. ....... : ... . 
10 0 .... . . ... 10 29.7 40 62.7 
10 30 .......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon .................. 13.5 29.766 66.5 














·········l······ .. ·j········· ... l ........... . 
········· ..................... ············ 
··················· ............ ············ 
:::::::::J"i9" ' l'2~i:7'ii" l "'(i6'.'5'" 























W ......... , Light ......... , Clear ......... 1 .............. . 
W ............... do ........................ do .. 
W ............... do ............... do ......... l Cloudless 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Cloudless 
W .... ..... Gentle ............ do ........ . 
W ............... do ............... do ........ . 
SW ....... Fresh ............... do ......... 
1 
.............. . 
SW ............. do ............... do ........ Cloudless 
SW ............. do ............... do ........ . 
~~ ::::::: :::JL:::::: ::::JL:::::: ::::::::::::J 
SW ............. do ............... do ...................... .. 
SW ....... Light ............... do ...................... . 
SW ............. do ............... do ......... Cloudless 
S ....... .......... do ............... do ......... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ............... ........ . 
SSW ............ do ............... do ........................ 
1
. 
SSW ............ do ............... do ......... Cloudless 
SSW ............ do ............... do ....................... . 
Q) I "0 




'o ~-S tti Q.) ~ ~ «:..) ... ca fj)~ ~.§ 


























Smooth ..... . 
...... do ........ . 
...... do ........ . 
.. ..•. do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Remarks. 
The river and harbor 
entrance are frrJZen to 
the end of north pier 
head. 
The west wind of the 
preceding night has 
drifted all the ice east 
of pier head (as re-
ported yesterday) out 
mto the lake. 
















~ 3g 1:::::::::::::::::::1::::::::::::1:::::::::::: 
9 :~ u. c .......... ························ ~E~ iH/.1.::::.:}:::: •• :::-::I>HH 
Midnight ........... .1. ........ 1············1············ 0 30,A.JIJ. ......... ! ............................... .. 
1 0 .................. , ............ . ,.......... .. 
1 30 ......................................... . 
1 :~ ,:::: ::::t::::::r: ::::::::: ::::::::::: 
S ................. do ......... l ...... do ....... .. 
S ................. do ......... l ...... do ........ . 
~ ::::::::::: ::::JL::::::t::JL::::::: ............... . 
SSE ............. do ......... l ...... do ....... .. 
SSE ............. do ......... 
1 
...... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ......... i ...... do ......... 
1 
.............. . 
!~~.::::::: ::::JL::::::: ::::JL::::::r::::::::::::: 
S ................. do ............... do ........ . 
S ................. do .............. do ........ . 
S ................. do......... Sl. cloudy .. . 
S .......... .l ...... do ............... do ........ . 
4 0 ......... 1 ......... ' ...................... . 
4 30 ......... , ......... , ............ ........... .. 
; :~ .. s':']]::::::::l:::::::·::-: ::::::::::: 
8 0 ......... , 24.2 29.497 61 
8 30 ....................................... . 
9 0 ......... ! 26.5 29.477 69.2 
~ ~~ ::::::::: :::::::J:::::::::::: :::::::::::: 
10 0 L. C .......... 1 ...................... .. 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ......... "'"""!"'""""' ........... . Noon .................. 37 29.408 70.5 
0 30, P. 111. ......... 
1 
................................ . 
1 0 .................. 1 ....................... . 
~ 3~ :::::::::1::::::::::::::::::::::::::::::::: 
2 10 Rises 1 ............................... .. 
~ 3g ::::::::: "38~5· "2~i:297" '"{i8'.'5 .. . 
S ................. do......... Cloudy .... .. 
S ................. do......... Sl. cloudy ... 
S ................. do """" Clear ........ . 
S ................. do ............... do ........ . 
S ........... Fresh ......... Sl. cloudy ... ............... . 
S ................. do ............... do ......... ! ............. .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ......... l ...... do ......... 1 Cu. Stra. 7 
S ............... :.do ............... do ....................... . 
S ..... .. .. .. L1ght......... Clear ......... Stratus 10 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: ::::::~~::::::::: ::::::~~:::::::::1::::::::::::::· 
S ................. do......... Sl. cloudy ... Clouds 10 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 












































...... do ....... .. 
...... do ....... .. 
~::::::~~::::::::: 
' 
...... do ........ . 
...... do ....... .. 
l 
...... do ....... .. 
...... do ......... 
1
. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ...... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
I ::::J~::::::::: ...... do ....... .. ...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ......... l The river and harbor en-
.. .... do......... trance are frozen as far 
.. .... do......... east as the end of pier 
.. .... do......... head. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 






























































~ Q.J $"0 
~"d 
s:: s:: 








::::s ·- '-' 
~ t'~ .. 
o;~2 
8~~ ~ s 2 
~~ h.m. Feb. 14 3 30, P. M. 
4 0 
-·-o·-~-o 
''"'''''i"""'"'"""""'l"""'""' .................. ························ ::::::::::::::::::::::::::::::~:::::::::::: 4 30 5 0 
5 30 




~ 3~ ::::::::::::::::::::::::::::::1:::::::::::: 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 7 u.c ................................. . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... .. 
Feb. 15 I 0 30, A. M ............................... 
1 
.......... .. 
! :! ::::::::::::::::::,::::::::::::1:::::::::::: 


















S ........... 1 Light ......... Cloudy ..... . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............ ." .. do ........ . 
S ................. do ......... ...... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................ do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ......... , ...... do ........ . 
S ............ . , ...... do ............... do ....... .. 
. ...... do .. ....... 
1 l ...... do ......... J 
t ::::J~::::::::. 
l ...... do ......... l 
...... do ......... l 
[······do ......... i 
c:J~::::::::: 
J ...... do ........ . 
~ ::::::::::r::J~::::::::: ::::J~::::::::: 










'o ~.s .n 
Q.J ~ 





























Smooth .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ........ .. 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ......... , 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 



























········•1•••••••••1•••········•1••·········· Sets .. 1 ......... 1 ............ . ........... . 
••••••••• 1••••••••• 1••*•••••••••1•••••••••••• 
········•1•••••···•1••·········•1••·········· 
••••••••• 1•••••• • •• 1•••••••••••• 1•••••••••••• 
:::::: ::J'3i:i: 5"1" ·2~i: i72'T. '{i4 ...... 
: :: : : : ::: 1· '38: I5 ·1· '2!i: i's(i ·1· .. ii4 ·:5 ... 
9 30 .......................... ............... . 
10 0 ................. . ....................... . 
10 30 .............................. ············ 
10 37 L. C ..................... . ........... . 
11 0 ......................................... . 
11 30 ········· ................................ . 
Noon ................. 39.5 29.208 66.7 
o 30, P. ]If ••••••••••••••••••••••••••••••• 
1 
........... . 
1 0 ......................................... . 
1 30 ......................................... . 





















:::;::: :: 1 .. 3:;: 2 ·1· '2ii: 22o· ·1 .. · i56 ·:s .. · 
R1ses ................................ .. 
::::::::: ::~~:::r~~::~ci~:: :::~:~:::::: 
:::::::::::::::::r:::::::::::::::::::::: 
u.c ................................... .. 
SSW ...... Gentle ....... 1 ...... do ......... , ............. .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do .... :· .......... do ....... .. 
SW .............. do ........ . ...... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ......... .. .... do ....... .. 
S'\V .............. do ............... do ................... .. 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ......... Nebula 10 
1iVNW ......... do ............... do ......... , ............ .. 
WNW . ........ do ............... do .................... . 
WN'V ......... do ............... do ...................... .. 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ......... l .............. . 
W ............... do ............... do ......... N ebula 10 
W ............... do ............... do ...................... .. 
SW .............. do ............... do ..................... .. 
SW .............. do ......... Sl. cloudy ... 
SW ........... . .. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ......... Cirrus 2 .. 
W ............... do ............... do ....................... . 
'\V ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ........ . ............. .. 
W ............... do......... Clear ..................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
SW .............. do ............... do ....................... . 
SW ........ Caln1 ......... Foggy .................... .. 
SW .............. do ............... do ...................... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
..... do ........ . 
...... do ....... .. 
...... do ........ . 
Foggy . 
The ice remains as it was 
y esterday. The river 
and harbor entrance is 
frozen to the pier head. 
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..... <ll • o-:S~ 
<lli=l~ 
:,... ....... .........., 
~ c-~~ 
~::;.8 
<ll <.) <ll 
o.,~-o.-. s <ll i::: 
<ll s ~ 
E-1 
o 1 o 
Midnight ... 1 ........................................ .. 
0 30, A. ~I. ....... • ......... / ....................... . 
1 0 .................. 1 ....................... . 
1 30 ! ......................................... . 
I:~ :.:::::::: ·+H LHH ::::::::::-: 
4 30 , ........................................ .. 
5 0 .................. ! ............ , ........... . 
5 15 .............................. ' ........... . ~ 3Q 11 ................ . . , ............ , ........... . 
I i~ , :~L.:~ :~:::~j:~~:~::~~~~r::::~::::: 
6 45 ! .................. l ............ j .......... .. 
~ ~g :::::::::: ::::::::::::::::::::::::::::::::::: 
~ 4g c:::::: "3o ..... J .. 29.:482'i"·iii'.'7 .. . 
8 15 1 .................. 1 ....................... .. 
8 30 ............................. .!. ......... .. 
~ 4g ::::::::rai-:2· ··29·:sio .. i ... 6.5 .... .. 
.. 























W ......... Caln1 ......... ! Foggy ....... 
1 
............. .. 
W ...... ., ....... do ......... Clear .......... . 
W ............... do ......... 
1 
...... do ....................... . 
W ............... do ............... do .......... . 
W ............... do ............... do ........ . 
N .......... Gentle ............. do ......... , .............. . 
~ :::::::::: ::::J~:::::::::c::::~~::::::::: 
NW ............. do ......... ~ ...... do ........ +. 
NW ............. do ......... ....... do ....... .. 
NW ... .... Cahn ......... l ...... do ....... .. 
NW ............. do ......... ~ ...... do ......... .. 
NW ............. do ............... do ........................ 1 
E~::::::: ::::J~::::::::t::::~~::::::::: ::::::::::::::: 
NvV ............. do ......... 1 ...... do ..................... .. 
N ................ do ............... do ....................... . 
N ................ do ............... do ...................... .. 
SW........ Gentle ... . .. . Foggy .................... .. 
SW .............. do ......... l ...... do ...................... .. 
SW .............. do ......... 
1 
...... d. o ...................... .. 
SW .............. do ............... do ......... Fog ....... . 
SW .............. do ......... Clear ........ . 
~~:::::::: ::::J~::::::::: : ::::::~~::::::::: , ::::.::::::::::: 





























Smooth .... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... rlo ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Very smooth 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Remarks. 
Cloudy in SW. 
Fog clears away . 
The snow is now all 
disappeared, having 















l""""""" l """''" "'" """""""" ............ sw ........ i' '' ... do ......... l ...... do ......... l ............... · ~ ~g 1:::::::::1:::::::::1' :::::::::::: :::::::::::: ~~:::::::: I ::::::~~::::::::: I ::::J~::::::::r::::::::::::: l 
10 o .......................................... SW .............. do ............... do ...................... .. 
10 15 1 .......................................... SW .............. do .............. do ......... l ............. .. 
10 30 .............................. , ............ SW .............. do ............... do ........ . 
10 45 ......... ! ..... ; .. ! ........................ SW .............. do ............... do ....... .. 
11 0 : .................. , ........................ SW .............. do ............... do ........ . 
11 15 , ......... ~ ..................... 1 ............ SW .............. do ............... do ....... .. 
11 30 .......................................... SW .............. do ............... do ....... .. 
11 36 L. C .................................. SW .............. do ............... do ...................... .. 
11 45 .............................. 
1 
........... SW .............. do ............... do ......... ~ .............. . 
Noon .................. 34.2 29.546 67.2 SW .............. do ............... do ......... Cloudless 
~ ~S' p, M. :::::::::::::::::::::::::::::: :::::::::::: ~~:::::::: ::::J~::::::::: .. ~~ ... ~~~.::.: ::: 
~ 4g ::::::::::::::::::::::::::::::1:::::::::::: ~~:::::::: ::::J~::::::::: ::::::~~::::::::: 
1 15 .......................................... SW .............. do ............... do ......... , ............. .. 
1 30 .......................................... SW .............. do ............... do ........ . 
1 45 .......................................... SW .............. do ............... do ......... , ............. .. 
2 0 ~ .......................................... SW .............. do ............... do ........ ; 
2 15 .......................................... SvV .............. do ............... do ....... .. 





.......................................... SW .............. do ............... do ...................... .. 
~ 1g ::::::::: ::::::::: :::::::::::: :::::::::::: ~~:::::::: ::::J~::::::::: ::::::~~::::::::: ::::::::::::::: 
9 15 
3 30 1 ......... 34 29.543 66 SW .............. do ............... do ......... Fog ...... .. 
3 45 .......................................... E ................. do........ Clear ....................... . 
4 0 ......... ...... ... ............ ............ E ................. do ............... do ........................ 
1 
4 15 ........... ....... ............ ...... ...... E ................. do ............... do ....................... . 
4 30 ......... ........... .......... ... ...... ... E ................. do ............... do ....................... . 
4 45 ......... ......... ............ ...... ... ... SE .............. do ............... do ...................... .. 
4 55 Rises.......... ............ ...... ...... SE .............. do ............... do ...................... .. 
g 1g :::::::::::::::::::::::::::::: :::::::::::: ~~ :::::::: ::::J~::::::::: .. ~~:.a~.~.~~:::::::::::::::::: 
5 30 .... ..... .. ....... ............ ...... ...... SE .............. do ............... do ....................... . 
5 45 ............................ ., ............. SE .............. do ............... do ....................... . 
6 0 ......... 33.2 29.547 67.7 SE .............. do ......... Cloudy' ...... Cirrus 15 
6 15 ......... ......... ............ ... ......... SE .............. do ............... do .. : ................... .. 










































...... do......... preceding day aud 
night . 
...... do ......... The ice remains the same 
...... do......... as yesterday; i.e. the 
.. .... do......... river and harbor en-
...... do......... trance are frozen as 
· ..... do......... far as the north piet· 
...... do......... head. 
...... do ......... 
::::::~~::::::::: 1 
...... do ......... ! 
.. .... do ......... ! 
·:::J~::::::::: Ii 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
::::J~::::::::: Ii 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ......... 
1
. 
.. .... do ........ . 
...... do ....... .. 





















































































Q) t) Q) 
O..'"'S § s 8 
~ 


























Q) I '"C 





o Q)·~ ca 
;:~ ~.§ 
.~5 ~ g l ~ r/1 QJl"Q 
Sea. Remarks. 































































......... , ......... , ............ , ........... . 
......... , ......... , ............ , ........... . 
.......... , ......... , ............ , ........... . 
......... , ......... , ............ , ........... . 
......... , ......... 1•••········· '············ 
t t t t t to o I ~ t t t t t t t t I t t t t t • t t t t t t I t • t t to t t t t t t 
.......... , ......... , ............ , ........... . 
Ecl'd ,,,, ...... , ............ , .......... .. 
SSE ....... 1 ...... do ............... do ......... , ............. .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
S .. ......... Fresh .............. do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............. .,do ....... .. 
S ................. do ............... do ....... .. 
S ................. do .............. do ......... , .............. . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
Full.. , ......... , ............ , .......... .. S ................. do ............... do ....... .. 
I::::::::::: ::::JL:::::: :::JL::::::r::::::::::::: 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ..................... .. 
Sets .. , ......... , ............ , .... .. .... .. S ................. do ............... do ...................... .. 
S ................. do ............... do ............. ._ ........ . 
S ................ do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
......... , 36.7 I 29.319 I 65.5 S ................. do ............... do......... Mist ..... .. 
S ................. do ............... do ...................... .. 
~ ::::::::::: .~i.~i1~::::::::: ::::J~::::::::: ............. .. 
......... , 37.7 I 29.288 I 63.5 ~ ::::::::::: ::::J~::::::::: ::::J~::::::::: I .. M:i·~i::::::: 
SE ............... do ............... do ........ . 
SE ............... do......... Drizzly rain 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 









































...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
Ruffled ..... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. rough.: .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Eclipse of the moon, 
and remarkably dark 
until daybreak. 
Rain . 
The river and harbor 
entrance are frozen, 
and remain as on the 
preceding day . 
The ice in the harbor is 
now being broken up 






























































Q) !>< E-tQ) 
rn 
Q) 



















~ ~ ~ <l.J~....., 
o..~Q.) 
EwE ~S2 
h. m. O o 
10 45, A.M. ••••••••• ................................ . 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Noon .................. 42 29.238 64 
0 15, P.M . ......................................... . 
0 30 L.C ................................ .. 
0 45 ......................................... . 
1 0 ................................... . .... .. 
1 15 ....................................... .. 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ......................................... . 
2 45 .................................... ..... . 
3 0 .. .. .. .. . 44 29 . 226 67 . 5 
3 15 ......................................... . 
3 30 ........................................ .. 
3 45 ....................... . ................. . 
4 0 ......................................... . 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ....................................... .. 
5 0 ........................................ .. 
5 15 ........................................ .. 






















SE ......... Light. ........ Drizzly rain 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ......... !. 







IlL:::: ::::::iL:::::: ::::JL:::::J~:~;;::::::: 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. tlo .... : .......... do ........ . 
SSE ............. do......... Cloudy .... .. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. dl> ............... do ....... .. 
~: :::::::::: ::::::~~::::::::: .. ~~~~;::::::::: I .. M'i.~t::::::: 
SW ............. do ............... do ....... .. 
... SW ............. do......... Foggy ..... .. 
SW ............. do ............... do ........ . 
SW ............. do ............... do ..... ... . . 
SW ............. do ............... do ....................... . 
SW ............. do ............... do ....................... . 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ...................... .. 
~c1'"0 ~:g~ 
:...~ 
Q) Q.) a;) 
-5 ~·.;:! 
rn 
'- ed ::I • 
o ~·'""' rn 
...., ~ ~~ ...o~ bJ)s .~L ~ ;; ·g 





























SJ. rough .. .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... no ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Smooth .... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Remarks. 
Large quant1t1es of ice 
drifting- to the north-
ward b~y the wind and 
current. 
A strong current in the 
lake to the northward, 
















~ ~~ 1:::::::::1::::::::: :::::::::::: :::::::::::: ~~: :::::: ::::::~~::::::::: ::::::~~:::::::::1::::::::::::::: 
6 0 ......... 44 29.258 70.5 SW. ······ ...... do ............... do ......... Mist ...... . 
f ~~ ·f'TiE!H HHH HHH ~Wo:\.H .:-:::~~::.:-:-:: :-::::m:.H 
7 30 .......................................... W ................ do ......... Cloudy ...... . 
7 45 .......................................... W ................ do ............... do ........ . 
8 0 .......................................... W ......... ... .... do ............... do ........ . 
8 15 .................. ........................ W .......... G entle .............. do ....... .. 
8 30 ......................................... ~ W ................ do ............... do ....... .. 
8 45 .......................................... W ................ do ......... Foggy ..... .. 
9 0 .......................................... W ................ do ............... do ........ . 
9 15 .......................................... W ................ do ............... do ........ . 
9 30 .......................................... W ................ do ............... do ....... .. 
9 45 .......................................... W .......... Light ............... do ....... .. 
10 0 .......................................... W ................ do ............... do ....... .. 
i~ ~g ~:::::::: ::::::::: :::::::::::: :::::::::::: ~:::::::::: ::::J~::::::::: -~~Jl~.~.~:.::: 
10 45 ......................................... vV ................ clo ............... do ....... .. 
11 0 .......................................... W ................ do ......... To!. clear ... . 
11 15 .......................................... W ................ do ............... do ........ . 
11 30 ......................................... W ................ do ............... do ....... .. 
11 45 .......................................... W .......... Gentle .............. do ........ . 
~f/1~i.gl~\;:: ::::::::: ::::::::::::::::::::::::::::::::: ~:::::::::: ::::J~::::::::: ::::J~::::::::: 
~ ~~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~:::::::::: ::::J~::::::::: .. ~.1.~:1~::::::::: 1 · ............ .. 
0 55 U. C .............. · .................... W ................ do ............... do ....... .. 
1 0 .......................................... WNW .......... do ............... do ....... .. 




1 30 .......................................... NW ............. do ............... do ........ . 
1 45 ......... ......... ............ ............ NW ............. do ............... do ....... .. 
2 0 .......................................... NW ............. do ............... do ....... .. 
! H :::::::::::::::::::::::::::::::::::::::::: E~::::::: ::::::~~::::::::: ::::::~~:::::::::r::::::::::_::::: l 
3 0 .... ..... ...... ... ............ ..... ....... NW ............. do ............... do ....... .. 
3 15 .......................................... NW ............. do ............... do ....... .. 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
... ... do ......... , Lake still and calm and 
...... do......... no cuuent. 
...... Jo ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
... ... do ......... 1 The current in the lake 
.. .... do......... sets to the southward. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... , Current in the lake has 
...... do......... ceased. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ... : ... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ...... , .. 
...... do ........ . 






















































































































e ~~ Q);::i+-' 
p_,OQ) 
s 1D s 
~88 
0 
Sets. , ......... , ............ , .......... .. 
......... , 34 29.471 66.2 
......... , 34 29.487 66.7 
























NW ....... G entle ....... Clear ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... .. 
NW ............. do ............... do ......... . 
NW ............. do ............... do ......... .. 
NW ............. do ............... do ....................... . 
N ................ do ............... do ....................... . 
N ................ do ............... do .. . .................... . 
N ......... . ...... do ............... do ....... .. 
~ :::::::::: ::::J~::::::::: ::::J~::::::::: I ::::::::::::::: 
N .......... Very gentle ....... do ....................... . 
N ................ do ............... do ....................... . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ......... .. 
NNE .......... do ............... do ....................... . 
NNE ........... do ............... do ......... . 
NNE .... : ...... do ............... do ...................... .. 
E ................. do ............... do ....................... . 
E ................. do ............... do ......... Cloudless . 
E ................. do ............... do ........................ 1 
E ................. do ............... do ...................... .. 
E ................. do ............... do ......... Cloudless. 
E ................. do ............... do ..................... . 
E ................. do ............... do ....... .. 
~::::::::::: ::::::~~::::::::: ::::::~~:::::::::1::::::::::::::: 
Q) I "d 
,.!::.::IQ.)~ ~] d 
<l)~t; 
rS ~~ 
'"5 ~.s u;; 
~ ~ Q.} .. ctS ~~ M8 .~~~·E) 





























Smooth .... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... . do ........ . 
...... do ....... .. 
...... do ........ . 
Very smooth 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Remarks. 
The small schooner 
Young America left 
this port for Sheboy-
gan. 
Cloudy in theSE. 
The harbor entrance and 
river up to railroad 
basin are dear of pack 
ice, it being bl~nvn out 
by the west wind of 
the preceding night, 
since which a thin 
coating of new ice has 
















10 30 ::::::::·,:::::::::1::::::::::::1:::::::::::: 
1fJ 45 .................. ············ ············ 
11 0 ········· ···••···· ·······•···· ············ 
11 15 ....... .. ········· ············ ············ 
11 30 •······· · ......... ············ ........... . 
11 45 ········· ......... ············ ........... . 
Noon .................. 35.5 29.495 65 
0 15, P.M .......... ·•••••••• ...................... .. 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ........................................ .. 
1 20 L. C ................................. . 
1 30 ......................................... . 
1 45 ......................................... . 
2 0 ......................................... . 
2 15 ········· .............. ................. .. 
2 30 ......................................... . 
2 45 ........................................ .. 
3 0 ......... 36 29.444 64 
3 5 ......................................... . 
3 15 ......................................... . 
3 30 ......................................... . 
3 45 .............................. ············ 
4 0 ........................................ . 
4 15 ......................................... . 
4 30 •.....•........... ············ ........... . 
4 45 ......................................... . 
5 0 ......................................... . 
5 15 ......................................... . 
5 30 ........................................ .. 
5 45 ........................................ .. 










E ................. do ............... do ....... .. 
E ................. do ............... do ....... . 
E ................. do ............... do ......... 1 ............ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E .... .......... ... do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ......... Cloudless. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do .............. do ....................... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE ............... do ............... do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do .............. do ....................... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ......... Cloudless. 
NNE ........... do ............... do ....................... . 
NNE ..... G entle .............. do ....................... . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ....................... . 
E ................. do ............... do ...................... .. 
E ................. do ............... do ...................... .. 
SE ............... do ......... Tol. clear ................. . 











































.. .... do......... ter of an inch thick, 
. ..... do......... extending to the pi~r 
. ..... do......... head. 
. ..... do ......... The harbor entrance and 
.. .... do......... river are now dear of 
. ..... do......... ice up to railroad 
...... do......... basin. 
...... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
...... do ......... l A light current flowing 
.. .... do......... up the river. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
. ..... do ......... I Current in the lake flow-
··· ... do......... ing to the northward. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. .... . do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
Smooth .... .. 
...... do ........ . 
.. .... do ......... !Clouds in the W. 
. ..... do ....... .. 
.. .... do ........ . 





































































0 <ll s::_ 
...... ro 
~ E 


















0,) 0 0,) 
au..~ 8 <-' 0 
<li c :-. 
E-< 
h.m. o o 
815,P.M .......... 35 29.368 67.5 
8 30 ........................................ .. 
8 45 ........................................ .. 
9 0 ........................................ .. 
9 15 ............................ ., .......... .. 
9 30 ........................................ .. 
9 45 ........................................ .. 
10 0 ........................................ .. 
10 15 ......................................... . 
10 30 ........................................ .. 
10 45 .......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ........................................ . 
Midnight ............................................ . 
0 15, A. 1\L ........................................ .. 
0 30 ......................................... . 
0 45 ......................................... . 
1 0 ........................................ . 
1 15 ......................................... . 
1 30 ......................................... . 
1 44 u. c ................................. . 
2 0 ......................................... . 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ........................................ . 

























~~::: :::::: .. :.~.l{o.~~~~~~:: .. ~.1.~~~.~. :::::J~~~~.~~l.~ ~.~: 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ......... Light ............... do ........ . 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ......... . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ......... . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... . 
SE ............... do ............... do ..................... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 
~i::::::::: ::::JL::::::: ::~:~~1Y::::::::r::::::::::::: 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ......... . 
SE ............... do ............... do ......... . 
SE ............... do ............... do ....................... . 
SE ............... do .............. do ......... . 
SE ......... .. .. .. do ............... do ....................... . 
0,) I "Ci 
...., a.J >=: 
:§] ~ 
. ...., 
0) Q) C) 
-5 o..t8 
~ ~ .s :d 
o a.J ~ ro 
A~ ~r..§ 
. ~.o ~ii~ 






























SI. ruffled .. . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
Ruffied ...... . 
.. .... do ....... .. 
...... do ........ . 
.. .... ao ........ . 
...... do ........ . 
.. .... do ...... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... d_o ....... .. 
...... do ........ . 
..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Remarks. 
Schooner Young Amer-
ica put back disabled, 
having a hole cut 





































......... , ......... , ............ , ........... . 
......... , ......... , ............. , ........... . 
......... , ......... , ............ , ........... . 
• • o • o t o • o I • • • o • 1 ~ • • l o o o o o 1 o o t • o o I • o o o • • , o o o o o 
......... , ......... , ............ , ........... . 
·······•·1·•······•1············ 1·•········ ·· 
Sets .. , ......... , ............ , .......... .. 
......... , 49.7 I 29.075 I 66 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 .............................. ,..,,'.,,., .. 
Noon .................. 54 29.020 69.5 
0 30, P.M ......................................... .. 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ......................................... . 








......... , 59.7 28.939 69.5 
SE ............... do .............. do ......... , .............. . 
SE ........... ,, ... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S .. ............... do ............... do ......... , .............. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ..................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ............. , ... do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... . 
~ii::::::::: ::::J~::::::::: ::::::~~::::::::rM·i~~::::::: 
SE ............... rlo ............... do ....... .. 
SE ............... do ........ ; ...... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ......... ~ ..... do ....... .. 
~~~ ::::::: ::::::~~::: :::::: ::::::~~:::::: :::l..~.i.~::::: ·.:: 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
S ........... Fresh .............. do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ......... Cloudy ..... . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... , .............. . 
SW ............. do ............... do ........ . 








































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ..... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. smooth 
...... do ....... .. 
The southeast wind has 
blown large quantities 
of drift ice into the 
rivet· and harbor en-
trance, extending to 
the pier head. 
Fog is very thiclc and 
dense. 
Considerable ice drifting 
to the north. 
Fog has cleared away. 
The schooner Young 
America hns just de-
parted for Sheboygan. 
...... do ......... l The ice in the. river is 
...... do.......... broken up m large 
.. .... do ......... masses as far up as to 






























2 Q.l ........ <12 Q.l I 
...<::::' Q.l ...s:::ro 
.8..-.. ... ~ ...<:::: ..,..o,...._ C) • 
<+-<C!)..ci ~~ ri <+-<IZ.t I:!~ o.._, ..... <d oo:S ro 
"";:j Q.l 
.S.§ CllOIZ.t Cl) 0 <12 Q.) 1-<A 
<12 C) <d ~-< ..... A C) ~·1"""'1-....../ 
..00 ...<:::: .B (tj 1-< Q) .B >. 1-<A 
oro 0.. o;j.-< 2"0 <d 1-< Q.l '8~ <12 1-< <d Q.l r-.::S+> ~ Q)i:! S'"d Q) C) Q.l Q.l• .... p.,r-. 0 I:! S"~§ s-::. 0 s.s 0 ""ro Q.l s 1-< Q.l~ <d ~ ~ E-tQ) IX! E-t 
h. m. o o 
6 O,r . . M .......... 55.5 28.946 69.5 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
8 41 Rises ................................ . 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... . 
0 30,A. 1\1. ........................................ .. 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 32 u. c ................................ .. 
3 0 ......................................... .. 
3 30 ........................................ .. 
4 0 ........................................ .. 










...<::: ..: .. 0 Q.l ri Q.l C!) bJ) 
-:5 <12,.S:: 0 '"d ~ ~ d ;::! Q.l Q.l 0 0 !:; ~ Q U2 u 
W ......... Fresh ......... Cloudy ...... Cum.Str.5 
W ............... do ............... do ...................... .. 
W ......... V ery fresh ........ do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ......... Strong ............. do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ........................ 1 
W ............... do ............... do ...................... .. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ...................... .. 
WNW ......... do .............. do ...................... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... 1 ... 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
.. I 
WNW ........ . do ............... do ......... , .............. . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... l .. 
WNW ......... do ............... do ......... .. 
WNW ......... do ............... do ......... .. 







Q.l Q.l Q.l 
...<:::: 0-.Q.J 
+'<12<;::; 
<d c: • 
'8 Q.)A•-: ~ 
.., ~ ~.os ~'t:::s'c:i 































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
Sl. rough .. . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
I Remarks . 
Thunder and lightning. 
A very strong current in 






















......... , ......... , ............ , .......... .. 
................... ························ 
.......... ········· ············ ············ Sets ............ ! ............ , .......... .. 
:::::: ::r25· :5 .. 1"2~i:3·3i"T. 63 ·:2 ... 
lz 38 ::::::::: :::::::::1:::::::::::: :::::::::::: 
]0 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 28.7 29.445 66 
~ ~ 3~,P. M. ::::::::: ::::::::: :::::::::::: :::::::::::: 
1 30 ......................................... . 
2 0 ............................. . .......... .. 
2 30 .................. ....................... .. 
~~~ ::: ::::::~~::::::::: ::::J~::::::::r::::::::::: .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
"\V ............... do ............... do .... o ..... l ............. .. 
W ......... V ery strong ...... do......... Stratus 10 
W ............... do ......... Sl. cloudy .. . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ...................... .. 
W ............... do ......... Clear ...................... .. 
W ............... do ............... do ......... Cirrus 0. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ............. ., ....... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W .............. do ............... do ...................... .. 
2 56 I L. C. j········ ~ ···· .. ·· ... .l ............ l ",. ......... i ...... do ......... 1 ...... do ......... 1 .............. . 3 0 ......... 30.7 29.502 66 W ............... do ............... do ......... Cloudless 
3 30 .............................. 1 ............ W ............... do ............... do ...................... .. 
4 0 ................... ............ .. .... ...... W ............... do ............... do ...................... .. 
4 30 ......................................... . 
5 0 .............................. .......... .. 
5 30 ......................................... . 
6 0 ......... 30 29.563 65 
NW ....... Strong ............. do ......... 
1 
.............. . 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... Cloudless 
6 30 ........................................ .. NW ....... ...... do ............... do ........ . 
7 0 .. .. .. . .. 28 29 . 591 64 . 5 
7 30 ......................................... . 
NW ....... V ery strong ...... do ........ . 
NW ............. do ............... do ........ . 
8 0 ........................................ .. NW ............. do ............... do ....... .. 
8 30 .. .. .. .. . 27 29 . 625 63 . 7 NW ............. do ............... do ........ . 
9 0 ......................................... . NW ............. do ............... do ........ . 
9 30 ......................................... . NW ............ do ............... do ....... .. 
9 52 Rises ................................ . NW ............. do ............... do ......... J ............... J 
10 0 ........................................ .. 
10 30 ......................................... . 
NW....... Strong ..... ........ do ....... . 
NW ............. do ............... do ........ . 
11 0 .: ....... ............................... .. 
11 30 ........................................ .. 
Midnight ............................................ .. 
NW ............. do ............... do ....... .. 







































.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ...... . .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
....... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ...... .. 
...... do ....... . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
The river and harbor 
are now clear of ice up 
to Rush Street bridge. 
The river is now clear of 
ice up to the foot of 
State street. 
Wind increasing in 
strength, and bluster-
ing. 
The schooner Young 
America, which de-
partecl on the preced-
mg afternoon, has just 
returned, unable to 
proceed to Sheboy-
gan. 
At 3.30 p.m., a sail in 
sight to the northward 
is now entering the 
harbor, and proves to 
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d r-. Q) 
r-.::l_, 
Q) '-' Q) 
E8S 
<l) s ~ 
E-; 
---' 1--1--1---1 
1859. h. m. o o 
Feb. 21 0 30, A.M ......................................... .. 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 20 u. c ................................. . 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 .............................. ············ 
8 0 . . . . . .. . . 25 . 7 29 . 687 60 . 2 
8 35 Sets ................................. . 
9 0 ......... 29 29.694 64 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 35·.5 29.676 65 
0 30, P.M .......................................... . 
1 0 ......................................... . 
























NW ....... Fresh ......... Clear ......... , .............. . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... , ............. .. 
NW ............. do ............... do ........ . 
N ................ do ............... do ......... , .............. . 
N ................ do ............... do ....... .. 
N .......... Very light. ....... do ......... , .............. . 
N ................ do ............... do ........ . 
N ................ do ............... do ....................... . 
N ................ do ............... do ......... .. 
N .......... Light. .............. do ......... .. 
NW ............. do ............... do ......... . 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ....................... . 
WNW.: ....... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
W ............... do ............... do ......... Cloudless . 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Cloudless. 
W ............... do ............... do ......... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ......... 1 ...... do ............... do ......... Cloudless. 




'o gj .5 zyj 
~ ~ ~~ ...<:;~ b.os 
.::P r-. :::;"0 
a.:> :s d Q.) 





























Rough ....... . 
Sl. rough .. .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
Ruffled ..... . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do .. . ..... . 
Sl. ruffled .. . 
. ..... do ....... .. 
Tol. smooth. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... uo ........ . 
.. .... do ........ . 
Remarks. 
The river is clear of ice 
up to Clark Street 
bridge. 
The scooner Young 
A me rica is now de-




















......... , ......... , ............ 1••·········· 
·······••1••••··•••1••·········•1••·········· 
::::::: ::1· '4ci: 2· ·1· ·29·: 6o4· ·1· · · ;;4 · · · · · · 
3 30 ·········'········· ············ ····•······· 3 44 L. C.' ................................ . 
4 0 ......... ········· ....................... . 
4 30 •................. ············ ........... . 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 . . . . . . . . . 38 29 . 587 64 
6 30 •....................................•.... 
7 0 .................. ············ ........... . 
7 30 .............................. ············ 
8 0 ......................................... . 
8 30 ......................................... . 
9 0 .•........•••............................. 
9 30 ········· ................................ . 
10 0 ········· ................................ . 
10 30 ......................................... . 
11 0 ......... ········· ....................... . 
11 3 Rises ................................ . 
11 30 ........................................ .. 
J\llidnight ........................................... .. 
0 30, A.M .......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 ......................................... . 
4 8 u.c ................................. . 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ........................................ .. 
W ............... do ............... do ......... , .............. . 
SW ........ Fresh ............... do ....... .. 
SW .............. do ............... do ...... : .. 
1 
............. . 
S ................. do ............... do ......... Cloudless. 
S ........... Very fresh ........ do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... 1 ........... .. 
S ................ . do ............... do ........ . 
S ................. do ............... do ....... .. 
S .......... ....... do ............. ;.do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ......... Tol. clear .. .. 
S ........... Fresh .............. do ......... 1 ............ . 
S ................. do ......... Sl. cloudy .. . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ........... Tol. fresh ......... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
SSW ............ do ......... Cloudy ..... . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SS'\V ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ...... Very light ......... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Tol. clear .. .. 
SSW ...... To!. fresh ......... do ........ . 











































...... do .... ; .. .. 
Sl. ruflled .. . 
...... do ........ . 
Ruffled ..... .. 
...... do ....... .. 
Sl. rough ... . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
Ruflled ...... . 
. ..... do ........ . 
.. .... do ........ . 
Sl. ruflled .. .. 
...... do ........ . 
...... do ........ . 
. ~.~~d~~~.~~~~: l' 
Ruflled ....... 
time for Sheboygan, 
she having put back 
twice on account of 
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o..'"'S ~ s 8 
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h. m. o o 
9 0, A.M .......... 37.5 29.468 65 
9 5 Sets ................................. .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
I Noon .................. 45 29.440 64 
0 30, P.l\1. ........................................ .. 
1 0 .................. ...................... .. 

















......... , 49.5 29.398 63 
......... , 46 29.412 63.5 
······•••1•••••••••1••••••••••••1·•·········· 
SSW ...... Tal. fresh ... Cloudy ...... Cloudless. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ......... Clear ...................... .. 
SSW ..... . ...... do ............... do ........ . 
SSW ............ do ............... do ...................... .. 
SSW ...... Light ............... do ......... Cloudless. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Cloudless. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Cloudless . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Tol. clear .................. . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
c:.l I ""d 
~C).: ~] d 
o~Q) 
-:5 ~~ 
~ ~.9 rn 
0 ~ ""d 
...., ro Q) S ~1: ~·o 
...... ::l ro Q.l 





























Ruffled ...... . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Sl. ruffled .. .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
Tol. smooth. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
Remarks. 
The river is clear of ice 
















10 0 .............................. "'"'""'" 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
SSW ............ do ............... do ......... , ............. .. 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Sl. cloudy ... , .............. . 
SSW ............ do ............... do ....... .. 
Feb. 23 
Midnight ............................................ . 
0 12, A. 111. Rises .................... · .. · ....... .. 
0 30 ........................................ .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... 1 ........... .. 
SSW ............ do ............... do .................... .. 
SSW ............ do ............... do ........................ 1 
SSW ............ do ............... do ..................... . 
SSW ............ do ........ . Clear ....... .. 
3 0 ........................................ .. SSW ............ do ............... do ........ . 
3 30 ........................................ .. SSW ...... Gentle .............. do ....... .. 
4 0 ........................................ .. ssw .... ~ ....... do ............... do ....... .. 
4 30 ........................................ .. SSW ........ .' ... do ............... do ....................... . 
4 57 u.c ................................ .. SSW ............ do ............... do ...................... .. 
5 0 ........................................ .. SSW ............ do ......... Tol. clear ................. . 
5 30 ........................................ .. 
6 0 ........................................ .. 
SSW ............ do ............... do ........................ 1 
SSW ............ do ............... do ..................... .. 
6 30 ......................................... . 
7 0 ...................................... ... . 
7 30 ........................................ .. 
8 0 .................. .......... : . .......... .. 
SW .............. do ......... Sl. cloudy ................. . 
SW .............. do ......... Cloudy ................... .. 
SW .............. do ............... do ...................... .. 
W ................ do ............... do ....................... . 
8 30 ......................................... . W ................ do ............... do ......... ............. .. 
9 0 ......... 39 29.422 63 
9 30 ........................................ .. 
W .......... V ery gentle ....... do ......... Stratus .. . 
W ................ do ............... do ....... .. 
9 45 Sets ................................. .. 
10 0 ......................................... . 
10 15 ............................. . .......... .. 
10 30 ........................................ .. 
;:::::::::: ::::JL::::::: ::::JE::::::r::::::::::::: 
SE ............... do.: ............. do ........ . 
10 45 ......................................... . SE ............... do ............... do ....... .. 
11 0 ........................................ .. 
11 15 ......................................... . 
SE ............... do ............... do ......... , .............. . 
SE ............... do ............... do ........ . 
11 30 ......................................... . SE ............... do ............... do ....... .. 
11 45 ......................................... . 
Noon .................. 42 29.390 65.5 
0 15, P. III. ........................................ .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 0 ......................................... . 
SE ............... do ............... do ........ . 
WNW... Light ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
N ................ do ............... do ....... .. 
1 15 ......................................... . 
1 30 ......................................... . 
N ................ do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
,. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Very smooth 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... dfl ........ . 
..... . do ........ . 
...... do ........ . 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
SJ. ruffied .. .. 
Hazy. 
The river is clear of ice 
up to Wells Street 
bridge. 
























































































E"' c: ~ s 8 
h. m. o o 
1 45, P.M ......................................... .. 
2 00 ......................................... . 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ......................................... . 
3 0 ......... 37.5 29.372 62 
3 15 ......................................... . 
3 30 ........................................ .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
~ 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ......................................... . 
5 15 ......................................... . 












......... , 36 29.418 63.5 



















N .......... Fresh ......... Cloudy ..... . 
N ................ do ............... do ....... .. 
N ................ do .............. do ....... .. 
N ................ do ............... do ....... .. 







N ................ do ............... do ......... l Rain ..... .. 
N .......... Very fresh ........ do ....... .. 
N ................ do ............... do ......... l ................ ! 
N ................ do ............... do ....................... . 
N ................ do ............... do ......... . 
N ................ do ............... do ......... . .. I 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... l .. . ..I .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
~: ::::::::: ::::J~::::::::: ::::::~~:::::::::l"il~i~::::::: 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
.. I 
NNE ............ do ............... do ......... l .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......... l .. 
NNE ............ do ............... do ......... .. 
NNE ............ do ............... do ......... .. 
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Sl. ruffled .. .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ...... .. 
.. .... do ........ . 
...... do ....... .. 
Rough ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
: ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do.: ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
Remarks 
Fine rain . 
Raining. 
The seas are breaking 

















8 15 ......................................... . 
8 30 ................................... . ..... . 
8 45 ......................................... . 
9 0 ........................................ .. 
9 ]5 ........................................ . 
9 30 ..................... : .................. .. 
9 45 ........................................ .. 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ......................................... . 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Midnight ........................................ . .. .. 






















......... , 33 29.534 I 59 
NNE ............ do ............... do ......... , .............. . 
NNE ...... Strong ............. do ........ . 
NNE ............ do.: ............. do ......... 1 .......... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... , ............. . 
NNE ............ do ......... ...... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............. do ...... .. 
NNE ............ do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::J~::::::::r:::: .. ::::::: 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ........... do ............... do ........ . 

















. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Very rough. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
NNE ...... I ...... do ......... l ...... do ........ . * 
r 
...... do ......... ll Not observed on ac-count of the seas breaking over the 
pier. 
NNE ............ do ............... do ........ . ................... do ....... .. 
NNE ............ do ............... do ........ . 
NE .............. do ............... do ....... .. 
................... do......... The pier deck is one 
................... do......... mass of ice, from the 
NE .............. do ............... do ........ . 3. 92 ...... do......... spray freezing on it. 
3.93 ...... do ......... · 
3.90 ...... do ........ . 
NE ........ Stronger ........... do ....... .. 
NE .............. do ............... do ........ . 
3.96 l ...... do ........ . 
3.99 ...... do ........ . 
4.02 ...... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do......... Sl. cloudy .. . 
NE ........ Very strong ....... do ...... .. 
* ...... do ......... 
NE ........ ....... do .............. do ......... 1 .................................. t!o ........ . 
NE .............. do ............... do ........................................... do ....... .. 
NE .............. do ............... do ........................................... do ........ . 
NE ............ do ............... do............. ..... ...... 4 .]2 ...... do ........ . 
NE ............. tlo ............... do........................ 4.09 ...... tlo ........ . 
NE .............. do ............... do......... .............. . 4.14 ...... do ........ . 
NE .............. do ............... do ........................................... do ........ . 
NE .............. do ............... do ........................................... do ....... .. 
NE .............. do ............... do ........................................... do ........ . 
NE .............. do ............... do ......... ................................... do ........ . 
After finishing observ-
ing on stars for the 
time. 
1 
Wind is increasing in 
strength, and the 












































































































Q,) cd ;:;.se:., 
i§ t:- .... ~ 
<1l:::S~ p_<.:><1l 
0 .... ..... 
.. Q) i:: 
~88 
0 
u.c. , ......... , ............ , ........... . 
·r_::·q~·:l::::::::: l ::::::::::::l:::::::::::: 
::::::: ::1··3i·: 7· ·1· 2~i: 64!i'l' .. ii3 .. · · · · 
Sets .. , ......... , ............ , .......... .. 



























Q,) I '"C) 
,!:d~t:: ~·~ d 
Q) ... QJ 
-:5 ~~ 
'o ~-= ~ 
.....,~c.)o:j ~~ ~.§ 
·- t.. ~ o:) Q) :::s o:j Q) 
::r:l rn OJ:J'"Cl 
Sea. 
NE ........ Very strong. Sl. cloudy ............................... Very rough. 
NE .............. do ......... Cloudy..................... 3.83 ...... do ....... .. 
NNE ............ do ............... do........................ 3.87 ...... do ....... .. 
NNE ............ do ............... do........................ 3.88 ...... do ....... .. 
NNE ............ do ............... do..... ... ............... 3.85 ...... do ........ . 
NNE ............ do ............... do........................ 3.89 ...... do ........ . 
NNE ............ do ............... do ....... ., .................................. do ........ . 
NNE ............ do ............... do ........................................... do ........ . 
NNE ............ do ............... do......... .. ............. 3. 72 ...... do ........ . 
NNE ............ do ............... do ........................................... do ....... .. 
NNE ............ do ............... do ........................................... do ........ . 
NNE ............ do ............... do ........................................... do ........ . 
NNE ............ do ......... Sl. cloudy.................. 3.68 ...... do ........ . 
NNE ............ do ............... do ........................................... do ........ . 
NNE ............ do ............... do....................... 3.66 ...... do ........ . 
NNE ............ do ............... do ........................................... do ........ . 
NNE ...... Strong ............. do ......... Stratus. 3.60 ...... do ........ . 
NNE ............ do ............... do ........................................... do ....... . 
NNE ............ do ............... do........................ 3.63 ...... do ....... .. 
NNE ............ do ............... do........................ 3.67 ...... do ........ . 
NNE ............ do .............. do........................ 3.60 ...... do ........ . 
NNE ............ do .......... . . ... do........................ 3.63 ...... do ........ . 
NNE ............ d0o ............... do........................ 3.65 ...... do ........ . 
NNE ............ do ............... do........................ 3.62 ...... do ........ . 
NNE ............ do ............... do......... .... ..... ...... 3. 62 Rough ...... . 
NNE ............ do ............... do......... ........... .... 3. 65 ...... do ....... .. 
NNE ............ do ............... do........................ 3.60 ...... do ....... .. 
Remarks. 
Clouds in the NE. 





















11 45 .................. 1 ............ 1 ........... . 
Noon .................. 31.5 29.634 67 
0 15, P. !II. •••• ..... •••••••·· ............ •••• ••••• ... 
0 30 .......................................... . 
0 45 ......................................... . 
1 0 ........ ········· ....................... . 
1 15 ......... ········· ....................... . 
1 30 ········ · ..................... ············ 
1 45 ········· ................................ . 
2 0 ......................................... . 
2 15 ········· ................................ . 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ......................................... . 
3 15 ......... ········· ...................... .. 
3 30 ......................................... . 
3 45 ......................................... . 
4 0 . . . . . . . . . 33 . 7 29 . 588 67 
4 15 .............................. ············ 
4 30 .......................................... . 























·i·.· c·.·1 .. ~~-: ~ .. /. :.~.: ~.~~- ./ ... ~.~ :.: ... 
......... 1·········1············1··· .. ····· .. 
........................................... 
.............................. ············ 
' I.' I .. I t l •••• •••• 'I I'' '''.' '. '. ~ •• ' ••....•.. 
~~~:::::: ::::::~~::::::::: I ::::::~~::::::::Jci~-:·s·;l::·s· 
NNE ............ do ...... ···1 Cloudy ..... . 
N~E ............ do ............... do ........ . 
NNE ............ do ....... : ....... do ....... .. 
NNE ............ do ......... , ...... do .... . ... . 
NNE ............ do ............... do ........ . 
NNE ............ do ......... 
1 
...... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do .............. do ........ . 
NNE ............ uo ............... do ........ . 
NNE ............ do ......... 1 ...... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ 
1 
............. .. 
NNE ............ do ............... do ........................ ,. 
NNE ............ do .............. do ......... Stratus 10 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NE .. ............ do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE ........ 
1 
...... do .......... ..... do ....... .. 
NE .............. do ............... do ....... .. 
Hi:::::::: · ::::::~~::::::::: 1 ::::::~~::::::::: 
NE .............. do ............... do ........ . 
NE ........ Very fresh ........ do ........ . 
~ :::::::::: ::::::·~~:::::·:::: ::::J~::::::::: 
E ................ do ............... do ........ . I :::::::::: ::~;~~k:::::- i ::::JL:::::. I ::::::::::::::: 
E .......... 1 ...... do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....................... . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do .. ... ... .. 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... Jo ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
The river is clear of ice 



























































~-= ::l ro ~ca 
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Q.) I '"CJ 




'o ~ - S rt.i 
~ ~ Q.)~oa OJJ~ b.L8 
·-;...., ~ · -:ot ~ ~ ~~ 
Sea. Remarks. 




h.m. o o 
10 15, l'. 111. ......................................... . 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ....... . .............................. .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ......................................... . 
Midnight ........................................... .. 
0 15, A.M ......................................... .. 
0 30 ......................................... . 
0 45 ......................................... . 
1 0 ......................................... . 















......... 1"'"'"'!"""'""'1"'"'""" ......... ····················· ........... . 
.......................................... 
Rises ................................ . 
1.::::::::::::::::::::::::::::::::::::::::: 
······························· ........... . 
E .......... Strong ....... · Cloudy .... .. 
E ................ do ............... do ......... , ............. .. 
E ................ do ............... do ....... .. 
E .......... Very strong ...... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ......... 1 ........ . ..... . 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ...... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ......... , ............. .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ......... Snowing .... . 
ESE ............. do ............... do ....... .. 
ESE ............. do......... Cloudy .... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ....... , ...... do ............... do ....... .. 
ESE ............. do ............... do ........ . 




























Rou:::h ...... . 
.. .... do ........ . 
Snowing. 
...... do ........ . 
Very rough. 
.. .... do ....... .. 
Snowing. 
.. .... do ..... ... . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 





































......... 1 ........ . 
::::::::: :::::::::~ ....................... . 
········• l••••••••• l•••••••••••• t•••········· 
u.c., ......... , ............ , ........... . 
......... , 28. 2 I 29 . 352 I 65 . 5 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 Sets ................................. .. 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ........................................ .. 
Noon .................. 30.2 29.301 64.5 






!~~::::::: ::::JL::::::: ::~~~~~~1:1:~::::: · ::::::::::::::: t!~ I::::JL::::::: 
ESE ............. do ............... do........................ 3.88 ...... do ....... .. 
ESE ............ do ............... do........ . ............... 3.92 ...... do ........ . 
E ................ do ............... do........................ 3.96 ...... do ........ . 
E ................ do ............... do........................ 3.99 ...... do ....... .. 
E ................ do ............... do ......... 1............... 3.98 ...... do ........ . 
! :::::::::: ::::::~~::::::::: ::::JL:::::::c:::::::::::: :::::~:·:~;::: ::::JL::::::: 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do .......................................... do ........ . 
~ :::::::::: ::::J~::::::::: .. ~.~.~~~.~.:::::: :::::::::::::::::::::::::::: ::::J~::::::::: 
E ................ do ............... do ........................................... do ........ . 
I : ::::::::· :::Jr::::::. ::::JL:::J:7~~:~::: ::::::::::::: ::::JL::::::. 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do ......... .................................. do ........ . 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ........................................... do ........ . 
E ................ do ....... , ....... do ......... Stratus 10 ................... do ........ . 
E ............... do ............... do ........................................... do ....... .. 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ................. .......................... do ....... .. 
E ................ do ............... do ........ . .................................. do ....... .. 
E ................ do ............... do ........................................... do ....... .. 
E ................ do ............... do ........................................... do ........ . 
'The lake was so rough 
that the tide-gauge 
could not be observed 
from 7, a. m., Feb. 
25, until 2.45, a. m., 
Feb. 26. The seas 
w e r e continually 
breaking over the 
north harbor pier 
head, thus making it 
quite impossible to 
reaeh the tide-gauge 
situated there. The 
pumping at the water 
works prevented the 
taking of observations 
on the gauge in the 
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'-' rn ~5 ~ ~ ;....~ s::E ~ s::~ 8 I -5 ~..S ·~ ] 3 ...c: 5·a ·:·u 5 · ~'-" e a.> ~rll~. -~ o ~ ~ d ~ E~ ~ >.~... ~ o ~ ~ o cd.;::..!! Sea. 
0 4-... rn. ~ ~ <l' ~ $..... Q.) •• c ~ CJ • G.:~ ... ro 
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E .......... V ery strong. Cloudy .. .... 1 ............................ V eryrough. 
E ................ do ............... do ........ . .................................. do ........ . 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ........................................... do ........ . 
E ................ do ............... do ........................................... do ...... .. 
......... , 31.7 I 29.232 I 64 E ................ do ............... do ........................................... do ....... .. 
E ................ do ......... Drizzly ra in Stratus 10 ................... do ......... / 
Remarks. 
ESE ............. do ............... do ........................................... do ......... 
1 
ESE ............. do ............... do .................. ......................... do ......... Very hazy to the E. and 
E SE ............. do ............... do ........ . .................................. do......... SE. 
3 45 
4 0 
4 15 ESE ............. uo ............... do ........................................... do ........ . 
ESE ............. do ............... do ........................................... do ......... I 
ESE ............. do ............... do ........................................... do ......... , Fine ruin, or mist, and 
ESE ............. do ............... do ........................................... do......... low clouds. 





5 30 ESE ............. do ............... do ........................................... do ....... .. 
5 45 ESE ............. do ............... do ........................................... do ....... .. 
ESE ............. do ......... Cloudy ....... Raining ................ . ..... do ........ . 
ESE ............. do ............... do ........................................... do ........ . 
6 0 
6 15 
........ , 32.5 I 29.198 I 64.2 
111::::::: ::::JL:::::· ::::JL:::::r::::::::::::: ::::::::::::: ::::JL:::::: ~ 6 30 6 45 7 0 7 5 ·I.·_·c·.· l ::::::::: l :::::::: ~ ::: l :::::::::::: 
7 15 ESE ............. do ............... do ........................................... do ....... .. 
7 30 ESE ............. do ............... do ........................................... do ....... .. 
ESE ............. do ............... do ........................................... do ....... .. 


























l ......... l ......... i ............ l ........... . ~ ::::):1:::::::: : :::::·:::::::::::::·::::: 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ........................................ .. 
Midnight. ..................... 
1 
0 15, A. M .................. . 
0 30 ................ .. 
0 45 .................. 1 
1 0 .................. 1 
1 15 ................... , 
1 30 .................. ! 
1 45 .................. 1 
2 0 ................ .. 
2 15 ......... ! ........ . 
2 30 .................. 1 
2 45 .................. 1 
3 0 ................. . 
3 16 Rises ........ . 
~ ~~ ::::::::::::::::::1:::::::::::::::::::::::: 
4 0 ......................................... . 
4 15 ......................................... . 
4 30 ......................................... . 









ESE ....... , ...... do ......... J ...... do ......................................... do ......... , 
ESE ............. do ............... do ........................................... do ....... .. 
tr::::J:::JL:::::: :~:":i~~~~~:~ ::::::::::::::: ::::::::::::: ::::JL:::::: 
SE ............... do ............... do ........................................... do ........ . 
SE ............... do ............... do ........................................... do ........ . 
SE ....... ........ do ............... do ........................................... do ...... .. 
~~::::::::: ::::::~~::::::::: ::::J~::::::::: ::::::::::::::: :::::: ::::::: , ::::::~~::::::::: 
SE ............... do ............... do ........................................... do ....... .. 
!L:::::: :::JL:::::: :::J~:::::::: :::::::::::::::::::::::::::: :::J~::::::::: 
SE ........ . ...... do ............... do ........................................... do ......... j 
!I::::::::: ::: :::i~::: :::::: ::: :::!~ ::: !!! ::: ::::::::::::::: :;: :::! :::::: ::::::~~::: ;::::: j 
SE ............... do ............... do ........................................... do ........ . 
SE ............... do ............... do ........................................... do ........ . 
~~:::::~::: ::::::~~::::::::: ::::J~::::::::: :::::::::::::::1::::::::::::: ::::J~::::::::: 
S ........... Fresh ........ Tol. clear................... 3.09 Ruffled ...... . 
s ................. do ............... do ........................ 3.11 ...... do ........ . 
~ ::::::::::: ::::::~~:.::::::: ::::J~::::::::: ::::::::::::::: ~:~~ I ::::J~::::::::: 
S ................. do ............... do........................ 3.12 ...... do ....... .. 
S ................. do ......... Clear........................ 3.14 ...... do ........ . 
S ................. do ......... ...... do........................ 3.20 ...... do ........ . 
SSW ............ do ............... do........................ 3.22 ...... do ........ . 
SSW ............ do ............... do........................ 3.20 ...... do ....... .. 
SSW ............ do ............... do......... .... ....... .... 3.23 ...... do ........ . 
SSW .......... .. do .... .. .. ... .... do .... , ... ............... 3.27 ...... do .. . ..... . 
SSW ............ do ............... do........................ 3.32 ...... do ........ . 
SSW ............ do ............... do........................ 3.31 ...... do ....... .. 
SW ....... 
1 
...... do ............... do........................ 3.29 ...... do ........ . 
SW ............. do ............... do........................ 3.26 ...... do ....... .. 
SW ............. do ............... do ......... ,............... 3.25 ...... do ........ . 
Cloudy in th e NE. 
Schr. Gertrude just de-









































a.>,......._ rt.l Q) I 
..<::· Q; ~.2,....._ +",.C: ..<:: 
._ro C.) • 
...... a.> .,C 
rt.l of::.- ~,!:; o..<:: ro a.> ...... ro ~.~E:.-~ ~ ~~ ~ s ·~ ....... 
..<:: ::::!·- :... C.) ~ ~i P. .... ro a.> a.> ro ...... ~'"d ~rt.l ;... cd :...... :::S..,_;~ ~e s-c a.> C.) a.> ~ s-~s 0 82 0 ~ 0 :... cd a.> s 8 ~ a.>~ d ~ Cll iXl ~ 
---0-~---o 
TABLE A 11-Continued. 
Wind. 
s 
0 ~8 ~ ~ .. ~ a.> ui ~~ -5 b.O '"C g ;s ~ cd := a.> a.> 0 ;... ~ [) 0 w 
h. m. 




M. 1 ......... 
1 
......... 1 ........... . 1 ............ 1 SW ....... 1 Fresh ......... l Clear ........ . 
.......................................... WSW .......... do ............... do ....... .. 
.......................................... WSW .......... do ...... .. ....... do ...... .. . 
U. C .................................. WSW .......... do ............... do ....... .. 
.. 
.. 
~ 4g ::::::::: "2£5:5"1"29':364" '"5'7'.'7'" 
8 15 ........................................ . 
8 30 ........................................ .. 
8 45 ...................................... ... . 
9 0 ...... ... 28 29 .336 61 .2 
wsw .... l···· .. do ............... do ....... .. 
WSvV .......... do ........................... 1 Cloudless. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .... ...... d(, ......... ...... do ......... , .. 
vVSW .......... do ............... do ......... Cloudless . 
9 30 ........................................ .. WSW .......... uo ............... do ........ . 
10 0 ......................................... . WSW .......... do ............... do ........ . 
10 30 ......................................... . WSW .......... do ..... ... ...... do ........ . 
11 0 ......................................... . WSW .......... do ............... do ........ . 
11 50 Sets .................................. . 
Noon .................. 33.2 2!).408 72 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ......... l Cloudless 
0 30 1p, M .......................................... . 1 () ........................................ .. 
·v.rsw .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
WSVV .......... do ............... do ......... \. 
WSW .......... do ............... do ......... . 
S ................. do ............... do ......... Cloudless 




S ................. do ........ . ...... do ....... .. 
S ........... l ...... do ............... do ......... l ............. .. 
S ................ do ............... do ....................... . 
S ................. do ............... do ....................... . 




'o ~.s ~ 
a.> ~ ro 
+' u a.> s ..<::~ o.o ...... 
b.O:... ::l C.) 
. ..... ::::! cd a.> 



























Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
Tol. smooth 
and light 
swell s . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. ruffled ... 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
Remarks. 
The river is clear of ice 
















5 0 ......... 1 •• , ...... 1 ........................ S ........... 
1
! •••••• do ......... 
1
1 ...... do ........................ 1 ~ ag :::::::::/··:ia·· .. ··,;g·:a67f o1······ L:::::::: :::::::~::::::::: ·.;;~,do~i~~~::: ·c;;;~~·i:·sl 
I if ~ :I:·:~-: ::::-:.::c::::H::+H:::: 11~::.::. ::::::f~HHt?JF:F ::::::::::·_::: 
8 30 ! .................. : ............ , ............ ssw ...... 1 ...... do ........ y .... do ......... j ............. .. 
8 0 .................. 1 ............ 1······ .. ···· SSW ............ do ............... do ........ . 
8 22 U. C .................................. SSW ............ do ......... Hazy ....... .. 
8 30 .................. ! ........................ SSW ............ do ............... do ........ . 
9 0 ......... 37 I 29.243 I 61 SSW ............ do ............... do ......... ! Stratus 10 1~ :~ 1::::::::: ::::::::: :::::::::::: :::::::::::: ~ ::::::::t:AL:::::· :~Ji~:;~;~: 
11 30 .......................................... W ......... l ...... do ......... 1 Cloudy ll;nd 
fine ram. 
Noon .................. 37.5 _29.233 65 NE ............... do ......... Snow ......... [ Stratus 10 
3.17 , ...... do ....... .. 
3.12 ...... do ........ . 
3.09 ...... do ........ . 
3.16 ...... do ........ . 
3.19 ...... do ........ . 
3.22 ...... do ....... .. 
3.19 ...... do ....... .. 
3.19 ...... do ....... .. 
3.17 ...... do ........ . 
3.08 ...... do ....... .. 
3.10 ...... do ....... .. 
3.14 ...... do ....... .. 
3.16 ...... do ....... .. 
3.17 Ruffied ..... .. 
3.12 ...... do ....... .. 
3.07 ...... do ....... .. 
3.09 ...... do ....... .. 
3.06 ...... do ....... .. 
3.02 ...... do ....... .. 
3.04 ...... do ....... .. 
2.99 ...... do ........ . 
2.95 ...... do ....... .. 
2.98 ...... do ........ . 
3.05 ...... do ........ . 
3. 03 Sl. ruffi.ed .. .. 
3.06 ...... do ........ . 
3.08 ...... do ........ . 
3.12 ...... do ........ . 
3.11 ...... do ........ . 
3.02 ...... do ........ . 
3.08 Tol. smooth 
3.04 ...... do ....... .. 
3.09 ...... do ........ . 
3.12 ...... do ......... l Clouds in the west. 
3.12 ...... do ....... .. 
3.18 ...... do ....... .. 
3.25 ...... do ........ . 
3.30 ...... do ........ . 
3.33 ...... do ....... .. 
3.29 ...... do ....... .. 






















































































~ t' ... ~ 
Q)~~ 
~~~ E Q)::: 
~S2 










'Vind. ~oU~ ~] ~ 
I I .s ~& 
I 
. ..; 'o ~-:::!~ 
.s ;: 00 ~~a)~ bJJ '::l "0 ,.<::1 <£'l bJJ.§ 
• 0,) 0 ...... ;:1 oj Q.) ~ ::: 5 ~ 00 bJJ~ 
I 
~ cj ;:1 b.IJ:... :::; <.l 




h. m. o o I 
0 30, r. M ........................................... NE ......... , Light. ........ Sno\v ... ······ ····:··········· 
0 45 Sets .. 36 29.235 65 NE. ........ 1 ...... do ............... do ......... N1mbu:;; 10 
1 :~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~·::: ::r: .JL ::: ·:: : :~~~rtt :::::·1:::: ::::::::::: 
3 o ......... 35.7 29.261 65 NW ...... 
1 
...... do ............... do ......... Stratus 10 
1 ~~ r :::::::::::::::::::::::::::::::::::::::::: ~~ :::::: ::::JL::::::: ::::JL:::::>••••••••••oo•• 
5 0 ..•. ..... ......... .. .......... .•.... .. .... NW ............ do ............... do ........ . 
5 30 ......... 32.5 29.332 62.5 NW ............ do ............... do ......... l Cu. str. 6 
6 0 ......... 31.5 29.362 69 NW ........... do ............... do ......... Cu. str. 7 
~ 3~ :::::::::::::::::: :::::::::::: :::::::::::: ~~~::: "(i~-~~t~~·::::::: ::::J~:::::::::. 
~ 3g :::::::::::::::::::::::::::::: :::::::::::: ~~~::: ::::J~::::::::: ~~~~l~~~r:::: , ::::::::::::: .. J 
8 30 ......... 31 29.411 64 WNW ......... do ......... Clear .......... Cu. str. 7 
8 47 L. C .................................. vVNW ......... do ............... do ........ . 
9 0 ... . . . ... .. . .. . ... ... .. . ... ... ... ...... ... WNW ......... do ............... do ........ . .. 
i~ :~ :::::::::::::::::::::::::::::: :::::::::::: ~~~::: ::~i:~~li::::::::: ::::JL:::::> .. 
11 0 .................. 
1 
........................ WNW ......... do ............... do ........ . 
11 30 1 .......................................... NW ............ do ......... , ...... do ......... , .. 
Midnight ............................................. NW ............ do ......... l ...... do ......... . 
































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
l
· ...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ...... . 
Remarks. 
Ceased to snow . 
Clouds NW. and dis-
persing in the north and 
west. 
V cry hazy and dark 
clouds in the S. and 
SE. 

























.................. r.············l .......... .. 
.................. ············ ·· ·········· 
.................. , ............ ············ 
......... ········· ············ ············ 
:;.,j,i ::::::::Jtii :::::: iii iii:;:;;; 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ......... 28 29.G48 67.5 
9 11 u. c ................................. . 
9 30 ........................................ .. 
10 0 ......................................... . 
I i~ 3~ :::::::::::::::::: :::::::::::: :::::::::::: 
I ll 30 ......................................... . Noon .................. 31.5 29.706 70.5 
0 30, P. 1\t. ......................................... . 
















r ~;'~·:: :::: ::::r:::::: :::: ::::::::::: 
I+H: :t~.::-1:~9:.~~\ :--~t:::·-: 
......... , 33 29.686 67 
NW ............ do ............... do ......... , .............. . 
NW ...... Tol. fresh ......... do ........ . 
NW ............ do ............... do ........ . 
N\V ............ do ............... do ....... .. 
NW ............ do ............... do ........ . 
NW ...... Light. ............. do ........ . 
NW ............ do ............... do ........ . 
NW ............ do ............... do ........ . 
N'V ............ do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
~~::::::: ::::::~~::::::::: ::::J~::::::::r::::::.:::::: 
N'V ............. do ............... do ......... l 
NW ....... Gentle ............. do ......... , .............. . 
NW ............. do ............... do ....... .. 
NW ............. do .............. do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ......... Sl. cloudy .. . 
fi~::::::: ::::::~~::::::::: ::::::H:::::::::1::::::::::::::: 
NW ............. do ......... Clear ......... Cirrus 1. .. 
NW ............. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... , .............. . 
E ........... l ...... do ............... do ......... 1 ............. .. 
~::::::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: 
E ................. do ............... do ......... Cloudless. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ........ . ...... do ........ . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ......... ' .............. . 
NE .............. do ............... do ......... Cloudless. 
fil :::::::: ::::JL::::::: ::::::iL::::J::::::::::::::: 
NE .............. do ......... , ...... do ........ . 
2.98 ...... do ......... [ 
2.95 ...... do ....... .. 
2. 99 Sl. ruffled .. .. 
2.98 ...... do ......... 
1 
.. ................. do ......... 
1 3.03 ...... do ........ . 
3.09 ...... do ........ . 
3.07 ...... do ........ . 
3.05 ...... do ......... l 
3.06 ...... do ......... Clouds in the NE. 
2.99 ...... do ....... .. 
3.01 ...... do ....... .. 
3.04 ...... do ........ . 
3.07 ...... do ....... .. 
3.05 ...... do ....... .. 
3.11 Smooth .... .. 
3.20 ...... do ...... .. 
3.32 ...... do ........ . 
3.30 ...... do ....... .. 
3.34 ...... do ....... .. 
3.29 ...... do ......... ! Clouds in theN. 
3.24 ...... do ....... .. 
3.21 ...... do ........ . 
3.17 ...... do ........ . 
3.16 ...... do ....... .. 
3.22 ...... do ....... .. 
~.15 ...... do ....... .. 
3.07 ...... do ......... / 
3.00 ...... do ........ . 
2.94 ...... do ........ . 
2.85 ..... do ........ . 
2.77 ...... do ....... .. 
2. 79 ...... do ....... .. 
2.87 ...... do ....... .. 
2.94 ...... do ........ . 
2.94 ...... do ....... .. 
2.98 ...... do ....... .. 
3.09 ...... do ........ . 
The river and both 
branches are now clear 
of ice, having broken 
up and disappeared 
without doing any 
damage. 
3.02 ...... do ......... 1 Cloudy in theW. 
3.14 ...... do ........ . 
3.08 ...... do ........ . 
































TABLE A 11-Continued. 
- ~"':' ~ ~ ~ 
_§_....._ ':l~ -ti • ...-A~ 
~ ~ w tz~. .a~ ~~_ci 1----~-----
~ g ~ C) ... ~ · ~ s C) .... ~ 
w g ~ ~-ttl ·~ · 8 ~-S '-' 
-§ro P< "'j(2 2~ "dt's:;~ 
b~ ~ ~E ~~ ~~ a) 
C) ' 8 0 P-. 3 5 ~ P; ~ s 8.._., o 8>1 ,_. S~o 
~~"g ~·~ ~ 
....... 
<ll C) C) § . I I i .;3 ; <E 
.;:: ~ [ . I . , I 'o ro._.s ~ 
.. s:: ~ I 8 . ~ ~ ro ~~ ~~ t:n r:S ~ ~e.S g'n s 
Wind. 
Sea . Remarks. 
~ ~ ~ <ll og ~---.. 
--,-~-~-
a ~ ii3 / ~ g .::.o a g · ~ 8 I ~ ~ I 5 ~ rt.lbJ)'"d 
-- I I 1-----· 
hs 13~, P.M .............. ~ .... 1 ................. ~ ... .. 
~ 3~ :::::::::::::::::r:::::::::: :::::::::::: 
9 35 L. C .......... ~ ....................... . 
10 0 ......................................... . 
NE ........ , Gentle ....... Clea.r ......... ! ............. .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
10 30 ........................................ .. 
11 tJ ........................................ . 
11 30 ........................................ .. 
E ................. do ......... Sl. cloudy ... 
~~::::::::: ::::::~~::::::::: -~~~~~:.: ::: :::'""'"""" .. . 
Midnight ........................................... .. 
0 30, A.M .......... 1 ............................... .. 
1 0 ........................................ . 
1 30 ......................................... . 
2 0 ........................................ .. 
SE ............... do ............... do ......... , ............. .. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ....... .. 




















............ E ........... 
1 
...... do ............... do ......... ~· .............. . 




......... 1 ............ 1 ............ NE .............. do ......... 
1 
...... do ......... ' .............. . 
.......................................... NE .............. do ............... do ........ . 
l~':''l ! :::::::: !1!::: :::::::: :::::::::::: iii!::::: i:::: ::!! ::::::: ::·:::: ::!!:::: \:\:: ............. . 




























Smooth ..... . 
.. ... . do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ......... l 
l 
...... do ........ . 
.. .... do ......... ! 
.. .... do ......... l 
.. .... do ....... .. 
::::::~~::::::::: ' 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
















~ 3g 1:::::::::1 .. ~~ .. ..~.~~.:~.~~ .. 1 ... ~.~:.~ .. . 
9 58 u. c ................................ .. 
~~ 3g ~ ::::::::r::::::: ~ ::::::::::?:::::::::::: 
11 30 .................. ' .................... . 
Noon .................. 1 36 j 29.833 65.3 
~ 3g, p, M .. l::::::::: :::::::::c::::::::: :::::::::::: 
1 30 1 .................. 11 ...................... .. 
2 0 ......................................... . 
2 30 ......................................... . 
2 50 Sets .......... 
1 
....................... . 
~ 3~ 1::::::::: .. ~~ ..... . :.~.::.~~ .. ... ~.~ ... ~ ... 
4 0 ........................................ .. 
g 3~ 1:::::::::1:::::::::1:::::::::::::::::::::::: 
~ 3g 1:::::::::1·34:5 ·29·:764 ··;,-i·s·· 
i ~~ ~ :::::::::(:::::::: 1 :::::::::::: :::::::::::: 
~~ ~~ :~:·:~~- :::::::::1:::::::::::: :::::::::::: 
11 30 .................. , ....................... . 
Midnight ................... ......................... . 
~ 3~, A.M. ::::::::: :::::::}:::::::::::
1
:::::::::::: 
1 30 ......... 1 ......... 1, ...................... .. 
~ 3g ::::::::: 1 :::::::::~::::::::::: 1 :::::::::::: 
! 3~ :::::::::1:::::::::!:::::::::::::::::::::::: 
NNE ............ do ............... do ......... l Cu. Str .. . 
NNE ............ do ............... clo ......... 1 .............. . 
NNE ............ do ............... do ........ ............... . 
NNE ............ do ......... Tol. clear ................. . 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ....... .. 
NNE ...... Light. .............. do ......... 
1 
.... : ....... .. 
NNE ............ do ......... Sl. cloudy ... Cn·. Str .. . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NE ........ Fresh ............... do ......... , ............. .. 
NE .............. do ............... do ......... l .............. . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE ............. ·.do ......... Cloudy .... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do .............. do ....... .. 
NE .............. d0 ............... do ....... .. 
NE .............. do ............... do ........ . 
N·E .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
ENE ............ do ......... Sl. cloudy .. . 
ENE ............ do ............... do ........ . 
ENE ...... V ery fresh ........ do ........ . 
ENE ............ do ......... Cloudy ...... . 
ENE ............ do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
1::::::::::: : :-::J~.:::::::: .::JL:::J.::::::::::::::~ 
E ........... l ...... do ......... 1 Sl. cloudy ... ! ............. .. 
E ................ do ........ l ..... do ...................... .. 
E ........... Fresh ............... do ........ -1- ............ .. 
E ........... ~ ...... do ......... 1 ...... do ...................... .. 











































. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled ... 
.. .... do ....... .. 
Ruffled ...... . 
...... do ........ . 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... clo ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. rough .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 
Rough ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
The river and both 
branches are now clear 
of ice. 
A sail in sight to the 
northward. 
Schooner Gertrude ar-
rived with lumber 
from Sheboygan. 





























:::::~ <l.l,-... <n <l.l I I 
. 8 ,-... ..= . ~ -5.2,-... 
-..= 
.,...o:s 
<:.) • <,...<l.l~ ro ...... 1ll :::::2 ;>::::: 
<l.l 0~ ...... d o...C: d 1-< ;::l <n ~.; .s.§ ~~~ <l.l 0 ro w <.l E·~.~ ~<:.) ...c: 
.... (!j 8 g 0 (!j p.. d.- ~~§ -.-c ........... ~w ,_, ct:l <l.l'"C o·-< <!J ::::: <l.l <.l <l.l ;> ::::: C..,r-. e::::: ~ ~ E Q) ..... s..::., 0 es 2 ro 0 <l.l E 2 ~ ~ ~~ ct:l ~ E-t 
h. m. o o 
4 30, A.M .......................................... . 
5 0 ......................................... . 
5 30 ........................................ . 
6 0 ......................................... . 
6 30 ................................... ...... . 
6 40 Rises ................................ . 
7 0 
7 30 
8 0 1 ......... 1'""""1"""'"'"1'"""""' .......................................... .......................................... 
8 30 ........................................ .. 
9 0 ......... 33 29.690 65.5 
9 30 ......................................... . 
10 0 .................. ········•··· ........... . 
10 30 .............................. ············ 
10 43 u. c ................................. . 
11 0 .................. ············ .....•...... 
11 30 ......... ········· .................. ..... . 
Noon .................. 37 29.610 64 









......... 1 40.5 29.522 67 
Sets. ~ ......... ~ ............ ~ ........... . 






...= .. 1::: <l.l 1ll <l.l <l.l bJJ 
-5 ~...= '"C ::::: g;:: ro ;:j ~ Q 0 
w ~ B 0 
SE ......... Very fresh .. Sl. cloudy ................. . 
SE ............... do ............... do ....................... . 
SE ............... do ......... Tol. clear ... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE .... ..... Fresh ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ......... Clear ....................... .. 
SE ............... do ............... do......... Cirrus .... . 
SE ...........•... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
E ................ do ............... do ....................... . 
E . ......... Light ............... do ....................... . 
1<: ................ do ............... do ......... Cloudless. 
E ................ do ............... do ......... . 
E .... ............ do ............... do ........ . 
E ................ do ............... do ................... .. 
E ................ do ......... S!. cloudy ................. . 
E ................ do .............. do ....................... . 
E ......... . ...... do......... Cloudy .................... . 
E ................ do ............... do_ ......... Stratus ... 
E ................ do .............. do ....................... . 
E ................ do ............... do ...•.................... 
E ................ do ............... do ....................... . 
<l.l I "d ...!:<:~::::: ~·.o aj 
<l.l ~t 
-50..~ 
'o ~-~ .?1 
<l.l ~ d 
~~~h. § 






























Rough ..... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
, ...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
Sl. rough .. .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 


































:;::;;;;: :r~;;;; :;29;:r·~;[·r:::::: 
:)\:~ .. :::::::::::;::::::::]::::::::::: 
11 30 ........................................ .. 
Midnight ............................................ . 
0 30,A.. M .......................................... . 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......... ................................ .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 








7 30 ........................................ .. 
8 0 ......... ............................. . .. . 
8 30 ......................................... . 
9 0 ......... 44.5 28.827 72.5 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 .............................. 11 ........... . 
n ~g r~ ... ~:. :::::::::[:::::::::::: :::::::::::: 
Noon .................. 46.2 28.800 70.5 
E ................ do ......... l ...... do ......... l ............................ j ...... do ........ . 
ESE ............. do ......... l ...... do......... ............... 3.38 ...... do ........ . 
ESE ............ do ............... do........................ 3.35 ...... do ........ . 
ESE ............. do ............... do ......... Stratus... 3.39 ...... do ........ . 
ESE ............. do ............... do........................ 3.36 ...... do ........ . 
ESE ....... Fresh ......... Drizzly rain. .............. 3.30 ...... do ........ . 
ESE ............. do ......... Rain......................... 3.37 ...... do ....... .. 
ESE ............. do ............... do........................ 3.28 Rough ...... . 
ESE ............. do ............... do......... .... .. ......... 3.31 ...... do ........ . 
ESE ............. do ......... Cloudy..................... 3.34 ...... do ....... .. 
ESE ............. do ............... do........................ 3.36 ...... do ........ . 
ESE ............. do ............... do........................ 3.40 ...... do ........ . 
ESE ............. do ............... do........................ 3.41 ...... do ........ . 
~ :::::::::: .. ~i.~k~::::::::: ::::J~::::::::: ::::::::::::::: ~:!~ ::::::j~::::::::: 
E ................ do ............... do........................ 3.55 ...... do ........ . 
E ................ do ............... do......... ............... 3.53 ...... do ........ . 
SSE ....... Very fresh .. Rain & hail................ 3.56 ...... do ........ . 
SSE ....... Strong ............. do........................ 3.63 ...... do ........ . 
SSE ............. do ............... do........................ 3. 75 Very rough. 
SSE ............. do ............... do........................ 3. 71 ...... do ........ . 
SSE ....... Fresh ......... Cloudy..................... 3.60 ...... do ....... .. 
SSE ............. do ......... Drizzly rain................ 3.62 ...... do ....... .. 
SSE ............. do ............... do........................ 3.53 Rough ...... . 
SSE ............. do ............... do........................ 3.51 ...... do ........ . 
SSE ............. do ............... do......... ...... ...... ... 3. 55 ...... do ........ . 
SSE ............. do ......... Cloudy..................... 3.48 ...... do ....... .. 
S ................. do ............... do........................ 3.45 ...... do ....... .. 
S ................. do ............... do....................... . 3.39 ...... do ........ . 
S ................. do ............... do......... .... ........... 3.35 ...... do ........ . 
S ........... Light. .............. do........................ 3.37 ..... do ....... .. 
SW .............. do ......... Rain......................... 3.28 Sl. rough .. .. 
SW .............. do ......... Cloudy..................... 3.23 ...... do ....... .. 
SW ........ Strong ....... V ery'cloudy. ............... 3.23 ...... do ....... .. 
S W .............. do ............... do ......... Mist....... 3.24 ...... do ....... .. 
SW ........ V ery strong ...... do ........................ 3.35 Rough ...... . 
S\V .............. do ............... do ........................ 1 3.42 ...... do ....... .. 
SW .............. do ............... do ........................ 1 3.50 ...... do ........ . 
S \V ........ Strong ....... Sl. cloudy .................. 1 3.43 ...... do ......... l S 'itV .. : .......... . do ......... 
1 
...... do......... ............ ... 3.32 ...... do ........ . 
SW ........... ... do .............. do ........................ , 3.24 ...... do ....... .. 
SW ........ , ...... do ......... Rain ......... Stratus 10 3.27 ...... do ....... .. 
Heavy squall from the 
SSE. 
Dark clouds rising in 
the westward. 
Clouds SW. 
Heavy squall from 





















































































































..... ,.!:) ......... 




~ t' ;...~ 
:-.;::53 
<ll <:.) <ll 
s-~s 
<ll s ~ 
~ 
0 
.......... 43.5 I 28.782 I 68 
''8'~~~:: 1 :::::::::1::::::::::::1:::::::::::: 
::::::::: 1· ·4<>: 2 ·1· ·2s·: 829. ·1· · · 1·o ·. ·-; · · · 






-5 Q) Q) Q) ui 
~~ on -5 '"0 5;:: s:: c:l ;::5 2:: Q 0 ~ 0 u w 5 
SW ....... Strong....... Rain ....... .. 
SW ............. do ............... do ........ . ... 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ...................... .. 
SW ............. do......... Cloudy .................. .. 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ....................... . 
SW ............. do ............... do......... Mist ..... .. 
WS"'vV .......... do ............... do ...................... .. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ...................... , 
vVSW .......... do ............... do ....... .. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
wsw .... J ...... do ............... do ......... .. 
WSW .... 
1 
...... do ......... Rain ......... Mist ..... .. 
vVSW .......... do ......... ...... do ........ . 
WSW .......... do ......... Cloudy .... .. 
WSW .......... do ............... do ......... l. 
WSW .......... do ............... do ...................... . 
WSW .......... do ............... do ....................... . 
WSW .......... do ......... Rain ....... .. 




<ll Ill Q) 
...c 0...~ 
...., !ll 
'0 d .s ..:d 
23 a)~ 
;; ~ oJJ.S 
o.n:-.;::5<:.) 
·- :::s d Q) 






























Rough ..... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Remarks. 
Squally and blustering 
winds . 
The Schooner Gertrude 
















! !! 1::::::::: ·::::::::: ::::::::::::·:::::::::::: i!i:::: ::: :::1!::::::::: ::: :::!!:::::::: 
9 45 .......................................... WSvV .......... do ............... do ........ . 
10 0 .... ..... .... ..... .. .......... ........ .... W ............... do ............... do ........ . 
10 1.5 ... .. .. .. .... . .. .. .. . .... .. ... .. .. .. ... . .. W ............... do ............... do ........ . 
10 30 .......................................... W ......... Fresh ......... Sl. cloudy .. . 
10 45 ........ . ................. ~ ............... W ............... do ............... do ....... .. 
11 0 .......................................... W ............... do ............... do ........ . 
11 15 ... ...... ......... ........ .. .. .. .. .... . ... W ............... do......... To!. clear .. . 
11 30 .......................................... W ............... do ............... do ....... .. 
11 46 L. C .................................. W ............... do ....... :. Clear ........ . 
Mar. 4 1i1rg1~\~·.- ::::::::: ::::::::: :::::::::::: :::::::::::: ~ ::::::::: ::::J~::::::::: ::~:~:·:i~~:~:~~::: l ............... l 
0 45 .... ..... ......... .. ...... .... ........ ... W ............... do .............. do ........ . 
1 0 .......................................... W ............... do ............... do ....... .. 
1 15 ..... .... ......... ........... .. ...... .... W ........ . ...... do ............... do ........ . 
1 30 .......................................... W ............... do ............... do ........ . 
~ 4g :::::::::::::::::::::::::::::::::::::::::: ~ ::::::::: ::::J~::::::::: .. ~.~-~~~.~.:::::: 
2 15 .......................................... W .............. do ............... uo ....... .. 
2 30 .............................. ........... : W ............... do ............... do ........ . 
2 45 .......................................... W ............... do ............... do ........ . 
3 0 ..... .... .... ..... .. ...... .... .. .. .. ... ... W ............... do ........ . ...... do ........ . 
3 15 ......... .... ....... .. .. ...... .... .... .... W ............... do ............... do .... ·····1· ........... . 
3 30 .......................................... W ............... do ............... do ........ . 
3 45 .... ..... ......... ............ ........ .... W ............... do ........ . ...... do ........ . 
4 0 ......... ......... .. ...... .... ........ .. .. W ............... do ............... do ........ . 
4 15 .......................................... W ............... do ............... do ....... .. 
4 30 ......... ......... ............ ......... ... W ............... do ............... do ........ . 
4 45 .... ..... ......... .... ..... ... .. ...... .... W ............... do ............... do ........ . 
5 0 ......... ......... ............ .. ...... .. .. W ............... do ............... do ......... 1 ............ . 
5 15 .... ..... .... ..... .. .. ........ ........ .... W ............... do ............... do ....... .. 
5 30 ......... .... ..... ............ ........ .... W ............... do ............... do ........ . 











































...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... . 
Clouds rising in the NE. 
Stearn e•· Cl eveland de-
parting for Twin riv-
ers. 
...... do ......... l A vessel departing, name 
.. .... do......... and destination not 
...... do......... kno\vn. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 





































































































<,...Q.l,-.., o:3~ ~>=:~ :j"~ ....._, 
e ~~ ... 
C) ....... 
p_,<.lc:.l 
s ~ s ~s~ 
0 
Rises, ......... ........................ .. 
......... , 34.7 28.849 65.5 
......... , 35 28.848 67.5 
::::::::: :·:::::::~:::::::::::: :::::::::::: 
................. !··· ................... .. 
:::::::::::::::::r.::::::::. ::::::::::·: 
11 30 ......................... ................ . 
11 45 ........................................ .. 
Noon .................. 36 28.892 67.7 
0 10, p, l\1. u. c ................................ .. 
0 15 ........................................ .. 
0 30 ........................................ .. 

























W .. .. .. .. . Fresh........ Cloudy ..... . 
W .......... ..... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W .............. do ......... Finesno\v ................. . 
W ............... do ......... Snow ...................... . 
WNW ......... do......... Cloudy ................... .. 
WNW ... Veryfrcsh ......... do ...................... .. 
WNW ......... do ............... do ......... Stratus 10 
WNW ......... do ............... do ........ . 
WNW ... l ...... do ............... do ........ . 
WNW ......... do .............. do ....................... . 
WNW ......... do ............... do ......... Stratus 10 
WNW ......... do ............... do ....................... . 
vVNvV ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 
WN\V ......... do ............... do ...................... .. 
~~::::: .. ~~~·.~no~:::::::: ::::J~::::::::: ............. .. 
vVNW ......... do ............... do ....... .. 
WNvV ......... do ............... do ......... 
1 
.............. . 
WNW ......... uo ............... do ..................... . 
WNW ......... do ............... do ......... Stratus 10 
WNvV ......... do ............... do ........ . 
~~;: ::: ::::J~::::::::: ::::::~~:::::::::1::::::::::::::: 






0 ... ·- tiJ C) ~
.w (..) ... d ,.,:::~ g'nE -~· ~ ~·g 































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
Sl. rufficd ... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do .... ... .. 
. ..... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
Remarks. 
































































N e-..v. , ......... , ............ , ........... . 
::::::::: 1· ·35 ... ·1· ·28·: 9'69. ·1· .. 5·9 ·.·5 ... 
Sets .. ! 33.5 I 29.032 I 71 
······•••1•••··················•1••••········ 
ooooooooo l ooooooo•• l oooooooooooo J oooooooooooo 
................... , ............ , ........... . 
ooooooooo l ooooeooo• l oooooooooooo l oooooooooooo 
ooooooooo l ••••••ooO J oooooooooooo J oooooooooooo 
................................ , ........... . 
......... , ...................... , ........... . 
.................... , ............ ............ . 
~~~ ::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
"\VNW ........ . do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... Stratus ... . 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ...................... . 
~ ::::::::: .~.~~J/~.~~~:: ::::::~~::::::::: ::::::::::::::. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
:: ::::::::: ::::J~::::::::: ::::J~::::::::t:::::::::::::: l 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............. .. do ........ . 
W ............... do ............... do ........ . 
W ............... do .............. do ........ . 
W ......... Fresh ......... Sl. cloudy ... , ............... f 
W ............... do ............... do ..................... . 
W ......... ...... do ....... . ...... do ........ . 
W ............... do ......... Cloudy ..... . 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... , .............. . 
W ............... do ............... do ........ . 
vV ............... do ............... do ......... , .............. . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ .. 
WNW ......... do......... Sl. cloudy .. . 
W N W ......... do ............... do ........ . 
WNW ......... do......... Tol. clear .. . 
~ ::::::::: .. ~i.~l1~::::::::: "cic~~::::::::: 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ...... .. . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... il.o ........ . 
...... do ........ . 
...... do ........• 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 































































P..'"' ~~ E-;<l.l 
tll 
~-
















... >-. ~ ~~~ 
p.,;.JCD 
8 8 8 ~82 
h. m. o o 
11 0, P.M ......................................... .. 
11 15 ......... 32 29.097 72 
11 30 ......................................... . 
11 45 ........ 31 29.180 70 
Midnight ........................................... .. 
0 15, A.M ......................................... .. 
0 30 L. C ................................. . 
0 45 ......................................... . 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ''""'" ................................ . 
2 0 ........................................ .. 
2 15 ............................ ............ .. 
2 30 ........................................ .. 
2 45 ......................................... . 
3 0 ........................................ .. 
3 15 ........................................ .. 
3 30 .................. 29.234 76 
3 45 ...................................... .. 
4 0 ........................................ .. 
4 15 ......................................... . 
4 30 ........................................ .. 










.. £:: ~ 















vV ............... do .............. do ......... Cloudless. 
W ............... do ............... do ...................... :. 
vV ............... do ............... do ......... Cloudless. 
W ............... do ............... do ......... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... .. 
W ............... do ............... do ......... .. 
W ............... do ............... do ....... .. 
~ ::::::::. :: :JL: ::::. ::::JL:::::r: ........ ··I 
··I 
vV ............... do ............... do ........ . 
~ ::::::::: ::::J~::::::::: ::::::~~:::::::::,:::::::::::::::1 
W ............... do ............... do ......... Cloudless. 
W ............... do ............... do ........ . 
W ............... do ............... do ......... 1 ............... 1 
W ............... do ............... do ....... . 
~:Nw::: ::::::~~::::::::: ::::J~:::::::::~ .. 
WNVv... Gentle ............. do ........ . 
.. I 
~~~::: ::::J~::::::::: ::::::~~::::::::· 1 .. .. I 
Cll I '"0 ~Cl'""' ~] ~ 
Q)$..,~ 
-5 ~tS 
'o i@.~ rfi 
..... ~ai"ca 
...C:-!! b1) 8 
o..c ..... ::s'8 






























...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. · .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ......... 1 Cloudy in the NE. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
• ..... do ........ . 
...... do ...... .. 
...... do ....... .. 



















l ......... , ......... l ............ j ........... . 
::::::::::::::::::1:::::::::::1::::::::::: 
6 45 .................. ·······•···· .•.•........ 
6 50 Rises ......... ............ ············ 
7 0 ········· ......... ············ ············ 
7 15 .............................. ············ 
7 30 .................. ············ ........... . 
7 45 ········· ................................ . 
8 0 ········· 31 29.346 68 
8 15 ········· ................................ . 
8 30 ........................................ .. 
8 45 ......................................... . 
9 0 ....•.... 33 29.369 73 
9 15 ................................. . ....... . 
9 30 ........................................ .. 
9 45 ........................................ .. 
10 0 ........................................ .. 
10 15 ......................................... . 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Noon .... . ............ 37 29.403 69 
















......... , 36 29.395 67 
WN\V ......... do ............... do ......... 1 ............. .. 
\VNW ......... do ............... do ........ . 
\VNvV ......... do ............... do ........ . 
WNvV ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW .. . ...... do ............ . .. do ....... .. 
WNW ... Light ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ... G entle .............. do ....... .. 
WN,"f ......... do ............... do ........ . 
WNW ......... do ............... do ......... l Cloudless . 
WNW ......... do ............... (lo ........ . 
'\VNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... 1 Cloudless . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... 
1 
............. .. 
N ................. do ......... SI. cloudy .. . 
N ................. do ............... do ......... 1 ............. .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
1f ................. do ............... do ....... .. 
N ................ . do ............. .. do ....... .. 
N ................ . do ............... do ....... .. 
N ................. do ......... Clear ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... 1 .............. . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... 1 ............ .. 
N .......... ...... do ............... do ....... .. 
N ................ do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 











































. ..... do ......... l 
.. .... do ......... j 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
Smooth .... .. 
.. .... do . ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do .. . ..... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... l Cloudy in the N. and 
...... do ......... NW. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ......... l A steamer in sight to the 
.. .... do......... northward. 




















































































































E Qi S ~ s 8 
0 
......... , 35.5 I 29.404 I 68 
Sets .. , ......... , ............ , .......... .. 


















NE ........ Light. ........ Clear ......... . 
NE .............. do ............... do .......... . 
NE .............. do ............... do ......... . 
NE .............. do ............... do ......... . 
NE .............. do......... Sl. cloudy ... . 







NE .............. do ............... do: ..................... .. 
NE ........ Fresh ........ Cloudy ....... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... Stratus 10 
NE .- ............ do ............... do ......... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... [. .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... , ............ .. 
NE .... ; ......... do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::::~~::::::::r ........... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ......... , ............. .. 
ENE ............ do......... Sl. cloudy .. . 
ENE ............ do ............... do ....... .. ... 
ENE ............ do ......... Tol. clear .. . 
ENE ............ do ......... Clear ........ . 
ENE ..... . ...... do ............... <lo ....... .. 
ENE ............ do ............... do ........ . 
<l) I "CJ 
..!<:Clls:: ~] cd 
<l) ........ 
-5 ~JJ 
'o: -~ ~ ~~ ~s -~~ ~-2 





























Smooth ..... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled ... . 
...... do ....... .. 
...... do ....... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... . 
Ruffled ...... . 
...... do ........ . 
...... do ....... .. 
... ... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ......... _ 
.... .. do ......... ! 
Remarks. 
The steamer Cleveland 
entering this harbor, 
















10 30 .................. ············ ············ ENE ............ do ............... do ........ . 
10 45 ......... ········· ············ ············ 11 0 ........................................ .. 
ENE ...... Very fresh .. Tol. clear .. . 
ENE ............ do ............... do ........ . 
11 15 ........................................ .. E ................. do ............... do ....... .. 
11 30 ......................................... . E ............ .... do ............... do ....... .. 
Mar. 6 
11 45 ........................................ .. 
Midnight ........................................... .. 
0 15, A.M ......................................... .. 
0 30 ........................................ .. 
E ................ do ......... Sl. cloudy .. . 
E ................ do ............... do ....... .. 
E ................ do ........... · .... do ....... .. 
E ................. do ............... do ........ . 
0 45 ........................................ .. E ........... Fresh ............... do ....... .. 
1 0 ........................................ .. E ................. do ............... do ....... .. 
1 10 L. C ................................ .. E ................. do......... 'l'ol. clear ... 
1 15 ........................................ .. E ................. do ............... do ........ . 
1 30 ......................................... . E ................. do ............... do ....... . 
1 45 ........................................ .. 
2 0 ........................................ .. ~::::::::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::::: 
2 ]5 ........................................ .. E ................. do ......... ...... do ....... .. 
2 30 ........................................ .. E ................. do ............... do ....... .. 
2 45 ........................................ .. E ................. do ............... do ....... .. 
3 0 ......................................... . E ................. do ............... do ... · .... .. 
3 15 ........................................ .. 
3 30 ......................................... . 
E ................. do ......... Sl. cloudy .. . 
E ................. do ............... do ....... .. 
3 45 ........................................ .. E ................. do......... Tol. clear .. . 
4 0 ......................................... . E ................. do ............... do ....... .. 
4 15 ........................................ .. E ................ do ............... do ....... .. 
4 30 ....................................... .. E ................. do ............... do ....... .. 
4 45 ........................................ .. 
5 0 ........................................ .. ~::::::::::: ::::::~~::::::::: ::::J~::::::::t:::::::::::: .. 
5 15 ........................................ .. E ................. do ............... do ....... .. 
5 30 ........................................ .. 
5 45 ........................................ .. ~::::::::::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: 
6 0 ........................................ .. E ................. do ............... do ....... .. 
6 15 ........................................ .. 
6 30 ........................................ .. 
E ................. do ............... do ...... , .. 
E ................. do ............... do ....... .. 
6 45 ......................................... . E ................. do ............... do ....... .. 
7 0 ...... .................................. .. 
7 10 Rises ................................ .. 
7 15 ........................................ .. 
~:::::·::::: ::::J~:::::::: ·. ::::J~::::::::t::::::::::: .. 
E ................. do ............... do ....... .. 
7 30 ........................................ .. E ................. do ............... do ....... .. 
7 45 ......................................... . E ................. do ............... do ....... .. 
8 0 ......................................... . E ................. do ............... do ....... .. 











































Sl. rough .•. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
..... do ....... .. 
...... do ....... .. 
..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ........ . 
Ruflled ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
..... do ....... .. 
A vessel anchored to 
the northward of the 
pier head. 
The above reported ves~ 
sel is entering the har~ 
bor ; it is the Transit, 
from Manitowoc. 


















































































-+J ,.D. r--.. 





~ t'.: ~~~ 
s- ~ s 
(!) E 8 
~ 
h. m. o o 
8 30, A, 1\I. ........................................ .. 
8 45 ....................................... .. 
9 0 ......................................... . 
9 I5 .. .. .. .. . 38 29 . 443 7 4 
9 30 ......................................... . 
9 45 ........................................ .. 
IO 0 ......................................... . 
IO I5 ........................................ .. 
IO 30 ........................................ .. 
IO 45 ........................................ .. 
II 0 ........................................ .. 
II I5 ........................................ .. 
II 30 ........................................ .. 
1I 45 ................................................. .. 
Noon ................................................ .. 
0 I5,P.M ......................................... .. 
0 30 ......................................... . 
0 45 ........................................ .. 
I 0 ........................................ .. 
I I5 ........................................ .. 
I 30 u. c ................................. . 
I 45 ........................................ .. 
2 0 ........................................ .. 




'""""1""""'1"""'""' ........... . ::::::::: .. 45 ....... 2£;:32o .. l ... 6.8 .... .. 




















E ........... Fresh ......... Tol. clear .. . 






E ................. do ............... do ......... 
1 
.............. . 
E ................. do ........ . ...... do ......... Stratus IO. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. rlo ............... do ....... .. 
E ................. do ............... do ....... .. 
E.co .............. do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................ do......... Clear ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ........ . ...... do ....... . 
E ................ do ............... do ........ . 






'o ~ .s i 
<.) ~ r:d 





























Ruffled ...... . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
Sl. ruffled ... 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Tol. smooth 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ...... . .. 
Remarks . 
A sail in sight to the 
NE. 
The schooner Tri-color, 
from St. Joseph, is 
just entering the har-
bor. 
Schoon er G ertrude en-
tering this harbor, 
loaded with lumber, 
from Manitowoc. 

















































......... ..................... ! .......... .. 
......... , ............................... .. 
·················· ························ 
········· -········· ....................... . 
......... 1 ......... 
1 
............ 1 ........... . 
:·::::::::::::::::c::::::::::::::::::::: 









11 30 ......................................... . 
11 45 ........................................ .. 
Midnight ..................... ! ...................... .. 






......... 1 ......... , ............ 1 .......... .. 
.................. ························ 
L . C ................................ . 
E ................ do .............. do ....... .. 
E ................ do ............... do ........ . I :::::::::: ::::JL:::::: ·:~;: ~!0:~~~-:r::::::::::::: 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ......... Cloudy .... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E .......... Fresh ............... do ......... , ............. . 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E .......... Tol. fresh ......... do ........ . 
E ............... do ............... do ........ . 
E .............. .. do......... Fine rain ... . 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do .............. do ........ . 
E ................ do ............... do ........ . 
E ................ do ......... Rain ........ .. 
E ................ do ......... Cloudy .... .. 
E ................ do ......... Rain ........ .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do......... Cloudy ..... . 
ESE ....... Fresh ........ . l ...... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ......... , ............ .. 
ESE .......... ·:·do ......... , ...... do ........ . 
ESE ....... L1ght ............... do ....... .. 











































...... do ......... ] ' 
...... do......... The schoon~t· Storm is 
...... do ......... 
1 
now entenng the hur-
...... do......... bor. 
Rufficd ....... 1 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. rough. 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
















































































...... (!.)~ c-:S~ 
8s::&: ;::;·- ..._.. 
~ c@~ (!.);::;...., 
~O,)Q.) 
s ~ 8 ~ s 2 
h.m. o o 
3 0, A. l\1. .............. ; ......................... .. 
3 30 ....... ................................. .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ....................................... .. 
7 0 ........................................ .. 
7 30 Rises ................................. . 
8 0 .. .. . .. .. 38.2 29 .125 65 
8 30 ......................................... . 
9 0 ......... 38.5 29.101 65 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ....................................... .. 
11 0 ......................................... . 
11 30 ...................... ................... . 
Noon......... ......... 38 29.031 67 
0 30,P .M ........................................... . 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ......................................... . 
2 15 u.c ................................. . 
2 30 ........................................ .. 
3 0 ......... 37.5 28.970 64.5 
3 30 ......................................... . 


























ESE ....... Light. ........ R ain ......... . 
ESE ............. uo ............... do ....................... . 
ESE ............. do ............... clo ............... ........ . 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ......... . 
ESE ............. do ........ . ...... do ......... 
1
. 
ESE ....... Tol. fresh ....... . do ......... . 
~~.~::::::: ::::::~~:::::::·: ::::J~::::::::: ............. .. 
E,NE ............ do ............... d. o . ...................... .. 
ENE ............ do ............... do ......... Raining .. . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ......... Raining .. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ......... Raining .. . 
ENE ...... Fresh ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ......... . 
~~~:::::: ::::JL:::::: ::i~~~;:::::::r::::::::::::: 
~: ::::::::: :::: J~: :::::::: :::: J~:: ::::: ::\ .. ~.~~~~~~~::: 
I <LlO '"O .X "d s:: ~·-= d 
:... .., 




0 .... ·--~~ 
...., 8 Q) ~ 
...c: ~ b.!).== 
bJJ :... ;:i (.) 





























Ruffled ...... . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... uo ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
..... . do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
Remarks. 





















••••••••• t••••••••• l •••••••••••• l•••••••••••• 
::::::::: 1· ·37·: ii ·1· 2Ei: ii92. ·1· .. 6'8 ·. ·5 ... 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ·······•· ................................ . 
8 0 .................... '; ................... .. 
8 30 ......................................... . 
9 0 ......................................... . 
9 10 Sets ................................. .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight. ............................................ . 
0 30, A. l\1. ......................................... . 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 40 L. C ................................ .. 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......................................... . 










Rises. l 36.5 I 29.244 63.5 
......... , 37 29.268 I 64 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ......... Rain ......... . 
~::::::::::: ::::::~~::::::::: .. ~.1-~d~.~.:::::: 
N ................. do ......... Foggy ...... . 
N ................. do......... Drizzly rain 
N ................. do ............... do ....... .. 
N ................. do .... ... ......... do ......... 1 ............... 1 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................ do ............... do ....... .. 
~::::::::::: ::::J~::::::::: .. ~~~g!..::::::: 
N ................. do ............... do ........ . 
N ................. do ............... do ......... , .............. . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ................ do ......... , .............. . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N. .... . .. .. . Very fresh ........ do ........ . 
~::::::::::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: l 
N ................. do ......... Cloudy ..... . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ........... Strong ............. do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ......... 1 ............... 1 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ........... V eryfresh ......... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 










































...... do ........ . 
Rough ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Tol.rough .. . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ....... . 
...... do ....... .. 
V ery rough 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.... :.do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
The seas anu spray are 
breaking over the north 
pier . 
... ... do......... The steamer Cleveland 
...... do......... is departing for Two 
...... do......... Rivers and intermedi-
ate ports. 
...... do ......... CloudsNE.,andclearing 























































































~.SPt; ~ >-.':-::' ~ ~ """" 
a.>:::l2 
;::l..,<..l<ll 
s 8 s 
~s~ 
h. m. o o 
11 30 ........................................ .. 
Noon .................. 38.5 29.346 62 
0 30, P. l\f, ......................................... . 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 .. .. . .. .. 37 . 7 29. 407 65 
3 5 U. C ................................ .. 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......... 36.5 29.444 63 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ......... ................................ . 
9 30 ........................................ .. 
10 0 ......................................... . 
10 20 Sets ................................ .. 
10 30 ......................................... . 
l1 0 ........................................ .. 
11 30 ......... 35 29.484 70 





























N ................. do ............... do ......... l Cu. str.10 
N ................. do ............... do ........ . 
N ................. do........ Clear ......... . 
N ........... Light. .............. do ....................... . 
N ................ do ............... do ......... . 
N ................ do ............... do ......... . 
NE .............. do ............... do ......... Cloudless 
NE ............. do ............... do ..................... .. 
NE .............. do ............... do ......... . 
NE .............. do, ............. do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... Cloudless 
NE ............... do ............... do ...................... .. 
NE ............. . do ............... do ...................... .. 
NE .............. do ............... do ....... .. 
E .......... Gentle .............. do ....................... . 
E ................ do ............... do ......... . 
E ......... . ...... do ......... Hazy ........ . 
E ................ do ............... do ....................... . 
E ................ do ............... do ..................... .. 
E ................ do ............... do ...................... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................ do ......... Clear .......... ! Cloudless 
<l.) I '0 
..!<! .g s:; 
~-~cO 
;...+> 
<ll <ll <ll 
r:5 ~~ 
·rn 
'- coS ~ • 
0 ,..·..-4~ 
;;~<ll~s .~1:3 gr.8 





























Sl. rough .. .. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
Ruffied ...... . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 

















l\1idnight ............................................ . 
0 30, A.M .......................................... . 
1 0 ......................................... . 
E ................ do ............... do ....... .. 
E ................ do ......... Sl. cloudy .. . 
E ................ do ............... do ........ . 
1 30 ......................................... . S ................. do ............... do ... ..... . 
2 0 ................ .- ....................... . 
2 30 .............. .... ...................... .. 
S ................ do ......... Cloudy ..... . 
S ................. do ............... do ........ . 
3 0 ........................................ .. S ................. do ............... do ....... .. 
3 30 L. C ................................ .. S ................. do ............... do ........ . 
4 0 ......................................... . S ................. do ............... do ........ . 
4 30 ........................................ .. 
5 0 ........................................ .. 
SSW ............ do ......... Foggy ..... .. 
SSW ............ do ............... do ....... .. 
5 30 ....................................... .. SSvV ........... do ............ : .. do ....... .. 
6 0 ......................................... . SSW ............ do ............... do ....... .. 
6 30 ........................................ .. SSW ............ do ............... do ........ . 
7 0 ......................................... . 
7 30 ......................................... . 
SSW ...... Light ............... do ....... .. 
SSW ............ do ............... do ....... .. 
8 0 . .. .. .. .. 37.5 29.542 69 ss·w ............ do ............... do ....... .. 
8 30 Rises ................... .............. . SSW ............ do ............... do ........ . 
9 0 .. .. . .. .. 39 29 . 558 69 SSW ............ do ............... do ....... .. 
9 30 ........................................ .. SSW ............ do ............... do ....... .. 
10 0 ........................................ .. S ................. do ............... do ....... .. 
IO 30 ......................................... . S ................. do ............... do ........ . 
I1 0 ........................................ .. S ........ ......... do ............... do ........ . 
II 30 ......................................... . 
Noon .................. 44 29.544 70 
S ................. do ......... Hazy ....... . 
SE ............... do ............... do ........ . 
0 3, P.M ......................................... .. SE ............... do ............... do ....... .. 
1 0 ......................................... . 
1 30 ......................................... . 
SE ......... Fresh ........ Cloudy .... .. 
SE ............... do ............... do ........ . 
2 0 ........................................ .. SE ............... do ............... do ....... .. 
2 30 ........................................ .. SE ............... do ............... do ....... .. 
3 0 ......... 45 29.470 G8.5 SE ............... do ............... do ........ . 
3 30 ........................................ .. SE ............... do ............... do ........ . 
3 55 u. c ................................ .. SE ............... do ............... do ....... .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
SE ......... Light ............... do ....... .. 
SE ............... do ............... do ....... .. 
5 0 ........................................ .. SE ............... do ............... do ....... .. 
5 30 ........................................ .. SE ............... do ............... do ....... .. 
6 0 .. .. .. . .. 42 29 . 212 68 SSE ............. do ............... do ......... 1 Cu. str. 10 
6 30 ........................................ .. SSE ............. do ......... To!. clear ... . 
7 0 ........................................ .. SSE ............. do ............... do ........ . 
7 30 ......................................... . SSE ............. do ............... do ....... .. 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Smooth ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffied .. .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
The Sch. Gertrude is de-
parting for Manitowoc. 
The Sch. Transit is now 
departing; destination 
not known. 
There is a considerable 
current and freshet in 
the river, produced by 
the late rain. 
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h.m. o o 
8 30, P.M. ••••••••• ••••••••• ...................... .. 
9 0 ........................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 35 Sets . .. ............................. .. 
Midnight ............................................ . 
0 30,A.M .......................................... . 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 20 L. C ................................. . 
4 30 ....... : ............................... .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 .............................. ············ 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ......... 40 . 29.348 66 
8 30 



















SSE ....... Light. ........ Sl. cloudy .. . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... .. 
SSE ............. do ......... Tol. clear ... . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... . 





SSE ....... Gentle ........ Sl. cloudy .. . 
~~~::::::: ::::::~~::::::::: .. ~.~~!!.:::::::: ' "'''"" ..... . 
SSE ............. do ............... do .......... . 
SSE .. : .......... do ............... do ....................... . 
SSE ............. do ............... do .................... . 
SSE ............. do ............... do .... ................ . 
SSE ............. do ............... do .......... . 
SSE ............. do ............... do .......... . 
SSE ..... ........ do ............... do .......... . 
SSE ............. do......... Cloudy ................. . 
SSE....... Light ............... do ......... . 
SSE ............. do ............... do .................... . 
SSE ............. do ............... do ......... . 
SSE ...... . ...... do ............... do ....................... . 
SSE ............. do .............. do ....................... . 
SSE ............. do ............... do ....................... . 
SE...... ... Gentle ....... Sl. cloudy ... Stratus 10 
SE ............... do ............... do ........ . 
~d,'"d ~] 8 
a,)~~ 
-5 P..,~ 
....... 1ZI ~ • oro.~ rn 
...., ~ Cll~Oii 
~~ ~· 5 
Cll :::1 ,; Cll 




























Sl. ruffled ... . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ..•...... 
.. .... do .......... 
Tol. smooth 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
Sl. ruffled ... . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
Smooth ..... . 






parted last night; nav-
Igation may be con-
sidered open for the 
season. 
















9 0 ... .. . • .. 44 29 . 373 68 
9 10 Rises ................................ .. 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 4S 29.312 68 
0 30, P.M ......................................... .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ......... 45.2 29.254 69 
3 30 ......................................... . 
4 0 ......................................... . 
SE ............... do ............... do ......... l Cu. str. 7 
SE ............... do ............... do ....... .. 
SE ............... do ......... Clear ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
~~::::::::: ::::::~~::::::::: ::::::~~:::::::Jc~:·~t~::i·o 
E ................ do ............... do ....... .. 
E ................ do ............... do ......... , .............. . 
E ................ do.: ............. do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ , ............. .. 
~ :::: :::::: ::::J~::::::::: ::::J~::::::::: .:~~~~·-~-~~:.~. 
E ................ do ............... do ....... .. 
4 30 ......................................... . 
4 50 u. c ................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 .. .. . . ... 44 29 . 235 72. 7 
6 30 ......................................... . 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E .... · ........ : ... do ............... do ......... l Cloudless. 
SE... ... ... Light ............... do ....................... . 
7 0 ........................................ .. SE ............... do ............... do ........ . 
7 30 ........................................ .. SE ............... do ............... do ......... , ............. .. 
8 0 ......................................... . SE ............... do ............... do ....... .. 
8 30 ......................................... . SE ............... do ............... do ........ . 
9 0 ........................................ .. SE ............... do ............... do ....... .. 
9 30 ......................................... . SE ............... do ........ Tol. clear .. . 
10 0 ........................................ .. SE ............... do ............... do ....... .. 
10 30 ........................................ .. SE ......... Tol. fresh ... Cloudy ..... . 
11 0 ........................................ .. SE ............... do ............... do ......... , .............. . 
11 30 ......................................... . SE ............... do ............... do ........ . 
Mar.ll 
Midnight ............ ............................... .. 
0 30, A.M ......................................... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
0 55 Sets ................................. . SE ............... do ............... do ....... .. 
1 0 ......................................... . SE ............... do ............... do ....... .. 
1 30 ........................................ .. SE ............... do ............... do ........ . 
2 0 ........................................ .. SE ............... do ............... do ........ . 
2 30 ........................................ .. SE .............. do ............... do ........ . 
3 0 ........................................ .. SE .............. do ............... do ........ . 
3 30 ......................................... . SE .............. do ............... do ........ . 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... Glo ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. ruffled .. .. 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
The steamer Cleveland 
entering this port. 
Thereappearsto be some 
freshet in the river 
to-day, and a stronger 
current than usual. 
Considerable current in 
the lake from the 
northward. 
Clouds SSW. 
Thunder and lightning 


















































































P-.~a.> s Q) s ~S8 
h. m. o o 
4 30, A. '-1. ......................................... . 
5 0 ......................................... . 
52l L.C ................................ .. 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......... 48.7 28.928 67 
8 30 ......................................... . 
9 0 ......... 50 28.908 68.5 
9 30 ......................................... . 
9 50 Rises ................................. . 
10 0 ......................................... . 
10 30 ........................ ., ............... . 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 48.2 28.864 69 
0 30, P. 1\'l. ......................................... . 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
~ 3~ ::::::::: "45':5 .. "28':874" '"ii9'.'5"' 































SE ........ Tol. fresh ... Rain ....................... .. 
SE .............. do ............... do ........................ 1 
SE .............. do ............... do ......... . 
SE .............. do .............. do ......... . 
SSE ............. do ............... do ......... . 
SSE ............. do ............... do ....................... . 
SSE ............. do ............... do ....................... . 
SSE ............. do .............. do ......... Clouds 10. 
SSE ............. do ............... do ...................... . 
SSE ............. do ............... do ......... Stratus 10 
SSE ............. do ......... Showery ................. .. 
SSE ............. do ............... do ............ : .......... . 
SSE.· ............ do ............... do ...................... .. 
SW ........ Very fresh .. Cloudy ............... ..... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... . 
SW ........ Strong ............ do ......... Stmtus 10 
s·vv .............. do ............... do ........ . 
SW .............. do ............... do ......... ,. 
SW ........ Verystrong ...... do ......... . 
SW .............. do ............... do ......... . 
SW .............. do ............... do ......... . 
SW .............. do ............... do ......... Cu. Str. 9.5 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ......... . 
SW .............. do ............... do ......... . 
SSW ...... ....... do ............... do ......... , ............. .. 
~~'g 
....- ·.o 0::: 
o,)r-,.;...;a 
,... a.> a.> 
'.;J P-.~ 
~ ~~~5 rJi 
a.> -
...., c..l ~ ro 
..o..;;l ~s -~5 ~ ··~ 





























Sl. rough ... . 
.. .... do ....... .. 
.. .... do .. ; .... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
Rough ...... . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
Rougher .... . 
...... do ....... .. 
...... do ........ . 
Rough ...... . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Remarks . 
A sail in sight to the NE. 
The above reported ves-
sel (Norway) entering 
this port. 
Some freshet and strong 
c.urrent in the river to-
day . 
Wind is increasing in 
strength, and very 
blustering. 
Clouds SW., and very 


























.. ~: -~ :1··4<i: 5· ·1· ·2s·: £ioi .. t .. · 4!) ·.·.; · ·· 
:::::::::/:::::::::1::::::::::::!:::::::::::: 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
10 49 1stqr ................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ............................................. . 
0 30, A.M ......................................... .. 
1 0 ....................... ................. .. 
1 30 ......................................... . 
2 0 Sets ................................ .. 
2 30 ......................................... . 
3 0 ......................................... . 
3 30 ....................................... .. 


















L.C. , ......... , ............ , ........... . 
........ , 35.5 I 29.205 I 63.5 
.. .. .. .. • I 36. 5 I 29 . 278 I 67 
:fH,: :.:.::::r.: .. ::.::: :.·:::::::.: 
~~~ ::: ::: ::: :::~~:::::: ::: :: ::J~:::: :::::1::::::::::::::: 
SSW ............ do ............... do ......... / Cu. Str. 9. 
SSW ............ do ......... Rain ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Cloudy ..... . 
SSW ............ do ............... do ........ . 
SSW ............ do .............. do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... Rain ......... 1 ............ .. 
SS\V ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... Light snow., ............ .. 
SSW ............ do ............... do: ...... .. 
SSW ............ do........ Cloudy ..... . 
SSW ............ do ............... do ......... 1 ............ . 
SS\'V ............ do ............... do ........ . 
SSW ...... Strong ............. do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ...... .. 
SW .............. do ......... Rain and fine 
hail 
S\V .............. do ......... Cloudy .... .. 
WS\'V .......... do ............... do ........ . 
WSW .... Very fresh ........ do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .... Strong ... ........ .'do ......... 
1 
.............. . 
WS\'V .... Very strong ...... do ........ Stratus 10 
WSW .......... do ............... do ........ . 
WSW .......... do ......... Sl. cloudy .. . 
WSW .......... do ........ . ...... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ......... Tol. clear .. . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 









































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ..... · ... . 
.. .... do ....... .. 
SJ. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffied ...... . 
...... do ........ . 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
*Nut observed. 
Wind is very blustering-
and squally. 
Clouds W. 
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.......... 48.2 I 29.419 I 67 
......... , 46 29.464 65 
u.c.l ......... l ............ l .......... .. 
......... ........ '!' ..................... .. 
::::::::::::::::::c::::::::::::::::::::: 
......... , ......... , ............ , ........... . 
·····••••l·········i·········•••l············ 
Midnight ... , ......... 




.;:<li ~ 0 
...d .. s:; Q) rti Q) Q) to ...c: ~~ "'0 
:::s;;:: q d :::s 
0 ~ Q) 0 
Q w ~ 5 
W ......... Very strong. Tol. clear ... 1 Cirrus 0 
W ............... do ............... do ........ . 
W ............... do ............... do ......... , .............. . 
W .. .. .. .. . Strong .. .. ... Clear ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ......... ,. 
W ............... do ............... do......... Cirrus 1 
W ............... do ............... do ........ . 
W ............... do ............... do ...................... .. 
'lvV ............... do ............... do ....................... . 
WSW.... Fresh ............... do ....................... . 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do......... Cirrus 2.5 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do .......... .. 
WSW .......... do ............... do .......... .. 
WSW.... Light. .............. do ........... . 
WSW .......... do ............... do ......... . 
WSlV .......... do ............... do ......... . 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ....... .. 
'lvVSW ........ do ............... do ....... .. 
WSW .... Gentle ....... 'l'ol. clear ... 1 ............. .. 
\V ............... do ............... do ...................... .. 
Q) I "d 
~~c ~·.;j d 
Q.)~QJ 
-5 ~~ 
'o ~ .s :i 
C!) 
-d A~~.§ bJJ~::sC) 
'Q) :::s d 0 



























Rufiled ...... . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... clo ....... .. 
To!. smooth 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Smooth .... .. 
Remarks. 
The above reported ves-
sel has just entered 
the harbor; name not 
known. 
At noon the moon is 






















Mar. 13 0 30, A.M.·········'·········'············'············~ W ......... J ..... do ............... do ......... I ............... J I :! ::8~"::~:::::::::::: ::::::::::::::::::::::: f~::::::: ::::::11::::::::: ::SL:~~u:dJ.iit::::::::::::::l 
4 30 .......................................... NW ............. do ............... do ......... 1 ............... 1 ~ 38 ::::::::: ::::::::: :::::::::::: :::::::::::: ~~::::::: ::::JL::::::: .. :;:~~~~:~~::::1::::::::::::::: 
6 30 .... .. ... ......... ............ ........ .... N ................ uo ............... do ........ . 
~ ~~ :~:·:~:: ::::::::::::::::::::::::::::::::: H!:::::::: ::::J~::::::::: :~~;~t~:~~·:::::::::::::::::::: I :~ ::::::::: ::::::::: :::::::::::\:::::::::_ r:::::::: ::::Jf:::::::: -~~~ti:::::::J:::::::::::::: 
10 0 ......... 39.5 29.625 65.5 E ........... Light ............... do ......... , Cirrus 5 : 
H :~ :::::::::::::::::::::::::::::::::::::::::: !::::::::::: ::::JL::::::: ::::JL:::::::1:::::::::::::::! 




3 0 ......... 40 I 29.554 66 NE ......... 
1 
...... do ............... do ......... 1 Cirrus 7. 
3 30 .................. 
1 
........................ NE ......... 
1 
...... do ............... do ...................... .. i :~ :::::::/:::::j:::::::::::
1
:::::::::::· ~L:::J::::JL:::::. ::~:']L:::::: 
6 0 ......... 39 1 29.498 65 NE ......... I. ..... do........ SJ. cloudy ... ~ 3~ ::::::::: :::::::::l::::::::::::c::::::::: ~~::::::::: ji ::::J~::::::::: .~:~~~:.::.:::: 
7 30 .............................. 1 ............ NE ............... do ......... l ...... do ......... 
1 
............. .. 
7 55 U. C .................................. NE ............... do ............... do ....................... . 












































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ......... , 
...... do ........ . 
...... do ........ . 
...... uo ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled ... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
SI. rough .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
Cloudy in SW . 
A steamer in sight. 
The steamer Cleveland 
entering this port. 
Light current setting up 
the river. 
A sail in sight to the 
north. 
The schooner J. Cristie 
just arrived. 
A sail in sight to the 
northward. 
The schooner Industry 

































TABLE .A 11-0ontinued. 
Q),.-._ 00 Cl.) I 
s:: ...<::,...:: o.> ...<:: ro 
.:::::,...... ...., '"2 "5 . ...., ,.0""' 
~ ~ u.i 'o~ .5~ 'o~~ 
83 g ~ ~.:? .~ .§ 2: ; ~ s 
.2 t5 ...c; .e.:: '"'g B· ..... ~ .§a) . ,;:~ ~ ~~ ~'0 ~~t .. g ~ 1;) 
o·r ~ o.>r-. e'"d o.>GQ; o.>o.> b.JJ ...<:: 
0 .::: ::::: 0.._8 >'< ;;::: P., ... ""' ~ ...<:: s:: ...., C'o o ;:::._. oro E;v>'< ::s~ o.> ro 
s;:::;;....._, 0 ~.,..., ~ Q)r--10 " ~ Q.) 
·- '-:::! "'Q) ro ~... o ...., :S: 
h. :. I ..-. £-< 0 "' . I £-< 0 • 0 w I· 
8 30, P.M. [ .......................................... NE ....... .. Fresh ......... Cloudy ..... . ~ 3~ ::::::::: 1::::::::. ::::::::::::1:::::::::::: ~ ::::::::::: ::::::~~::::::::: ::::::~~::::::::: 
10 0 ........... : .............................. E ................. do ............... do ....... .. 
10 30 .......................................... E ................. do ............... do ....... .. 
11 0 .......................................... E ................. do ............... do ....... .. 
11 30 .......................................... E ................. do ............... do ....... .. 
~i~~:gl~\~·: :::::::::::::::::::::::::::::::::::::::::: ~ ::::::::::: .. T~·l~0f1:~~h::: ::::J~::::::::: 
1 0 .......................................... E .. ............... do ............... do ......... l .. 
1 30 .......................................... ESE ............. do ............... do ....... .. 













2 30 .......................................... ESE ............. do ............... do ....................... . 
3 0 .......................................... ESE ....... Light. .............. do ...................... . 
3 30 .......................................... ESE ............. do ............... do ....................... . 
3 45 Sets ....... ........................... ESE ............. do ............... do ...................... .. 
~ 3~ ::::::::: :::::: :::c::::::: :: :::::::::::: i!i ::::::: :: :JL::::::: :~~:~i~~::~~:'~:c::: ::::::::: 
5 30 .......................... ................ ESE ............. do ............... do ................... .. 
6 0 .......................................... ESE ....... Tol. fresh ... Cloudy .................... .. 
~ :~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~i~.::::::: 11 :;:1~~~~::::::::: ::::JL::::::: ::::::::::::::: 8 0 ......... 45.5 28.907 67 SE ................ do ............... do ......... Clouds 10 
8 25 L. C .................................. SE .......... , ...... do ......... _ ...... do .. ., .................... . 







0 o:s ...... u.i 
<ll -
......., o ... ecs 





























Rough ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ..... . 
...... do ........ . 
Sl. rough ... . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
Remarks. 
The steamer Cleveland 
is departing for Two 
Rivers . 
Four sails in sight to 
the north and east. 
Vessels Clipper City, 
Transit, Driver, and 
Jane Louisa, are now 
















9 30 ......... ········· ············ ············ 
10 0 ......... ········· ············ ············ 
10 30 .................. ············ ············ 
11 0 ......... ····•···· ············ ···•········ 
11 30 ......... ········· ············ ············ 
Noon ................. 43.2 28.865 65.2 
0 30, p, 111. •••••••••••••••••••••••••••••••• •••••• •••• 
1 0 ········· ......... ············ ........... . 
1 20 Rises ................................ . 
1 30 ········· ............................... . 
2 0 ........ ········· ············ ············ 
2 30 .............................. ············ 
3 0 ......... 41 28.891 69.7 
3 30 ........................................ . 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 .................. ············ ........... . 
5 30 ......................................... . 
6 0 ········· 39 28.890 68.5 
6 30 ········· ................................ . 
7 0 ......................................... . 
7 30 .................. ············ ........... . 
8 0 ......................................... . 
8 30 ········· ......... ············ ........... . 
8 55 u. c ................................. . 
9 0 ......................................... . 
9 30 .............................. ············ 
10 0 ......................................... . 
~~ 3~ :::::::::1::::::::: :::::::::::: :::::::::::: 
11 30 ......................................... . 
Midnight ............................................ . 










Sets .. , ......... , ............ , ........... . 
SW ........ Strong ............. do ........ . 
SW .............. do ......... Rain ......... . 
SW .............. do ............... do ........ . 
SW .............. do ............ .. do ........ . 
SW .............. do ......... Very cloudy.
1 
.............. . 
SW ........ Very strong ....... do ......... Stratus 10 
SW .............. do ............... do ...... . 
S'\V .............. do ............... do ........ . 
S'\V .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW ........ ...... do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ......... Rain&snow 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ......... Drizzly rain. 
SW ........ Strong ............. do ....... .. 
SW ......... : .... uo ............... do ........ . 
SW ........ V ery strong ....... do ........ . 
SW .............. do ......... Fine rain .. . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW ........ Strong ....... Rain& snow 
SW .............. do ............... do ....... .. 
SW ........ Very strong ...... do ....... .. 
SW .............. do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .... Strong ............. do ....... .. 
'\VSW .......... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ......... Very fresh ........ do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W .............. do ................ do ........ . 










































.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
.. .... do ........ . 
Tol. rough. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
..... do-:': ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... tlo ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
...... do ....... .. 
...... do ....... .. 
Schooner Preble arrived. 
Schooner Storm arrived. 
Schooner Gertrude ar-
rived. 
*Not observed, owing to 
the heavy seas break-
ing over the pier . 
*Not observed owing to 
the heavy seas break-
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-;:;rn 
TABLE A 11-Continued. 
Q) I 
,.<::CIS 
..... ~ Wind . -~ """:' ~c 














.... . ~ 
B~ 
s::_ 
·- ~ .:: . ~ 
.... Q) Q) "'' 
..._. Q.) "":' 






















E .... ,-C!) s:; ~S2 
h. rn. 1 I o o 
5 0, A.M.""'"'' ................................ . 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ....................................... .. 
7 15 ........ . ............................... .. 
7 30 ........................................ .. 
8 0 . .. .. .. .. 33 29 .123 64 . 5 
8 30 ........................................ . 
9 0 .. . .. . .. . 33. 2 ~9 . 2:25 68. 5 
9 20 L. C ................................. . 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ........................ ................. . 
Noon .................. 36 29.299 67.5 
0 30,P.M .......................................... . 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
2 35 Rises ................................. . 
3 0 ... . .. ... 41 29.410 65.7 
3 30 ......................................... .. 
4 0 .............................. ..... : .... .. 

















W ......... / ...... do ............... Jo ........ . 
W ............... do .............. do ....... .. 
WNW ... Fresh ............... do ........ . 
vVNW ......... do .............. do ....... .. 
WNW ......... do ......... Very cloudy. 









WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ......... Stratus 10 
W ............... do ............... do ....................... . 
W ......... , ...... do .............. do ......... Stratus 10 
W ......... Strong ............. do ......... . 
W ............... do ............... do ....................... . 
~ :::::::.· ::::JL::::.: :~;;lL~~·:. I ::::::::::::::. 
NW ............. do ............... do ......... Cu. str. 6 
NW ............. do ............... do ....................... . 
NvV ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ......... . 
NW ............. do ............... do ....... .. .. 
NW ............. do ......... Tol. clE•ar .. .. 
NvV ............. do ............... do ......... l Cirrus 5 .. 
W ......... 
1 
...... do .............. do ........ . 
W ......... ' " .... do ............... do ......... , .............. . 
W ............... do ............... do ...................... .. 
~d,"'' ~]@ 
Q) ........ 
,.... C) CJ 
-;::; p.,~ 
'- rn I:: 0 d .... 00 
~ ~ ~~ .~JJ't ~-<3 





























...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Ruffl ed ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
To!. smooth. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
Sl. rough .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Remarks. 
Cloudy in the NW. 
A sail in sight to the 
northward. 
S. C. Chase (tug) run, 
out to the pier head 
first of the season, in 
order for tugging. 



















6 0 ! 
......... 1 ...................... 1 ........... . 
":::::: ::: "4ii:7"1'2ii:45i" ... 6'8''''" 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 .................... : ................... .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ......................................... . 
9 30 ......... 36.2 29.547 69 
9 50 u. c ................................ .. 
]0 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30, A. !11. ......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
4 55 Sets ................................. .. 
5 0 ....... . ................................ . 




......... , ..................... , ........... . 
......... ......... [ ...................... .. 
······························· ........... . 7 30 ........................................ .. 
8 0 ......... 37.5 29.638 69 
8 30 ....................................... .. 
9 0 .. . .. . .. . 39 29 . 626 68.5 
9 30 ................................... ..... .. 
10 0 ......................................... . 
10 15 L. C ................................. . 
10 30 ........................................ .. 
11 0 ....................................... .. 
11 30 ........................................ .. 
Noon ................. 47 29.572 67 
W .............. do ............... do ....... .. 
W ............... do ............... do ......... , .............. . 
W ......... Fresh ............... do ......... Cloudless. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ......... Cleat· ........ .. 
VV ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ......... , .............. . 
W ............... do ............... do ......... Cloudless. 
W ............... do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do....... .. .... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............ do ............... do ....... .. 
NW ...... Light ............... do ........ . 
W ............... do ............... rlo ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
SW .............. do ......... ...... do ......... , .............. . 
SW .............. do ............... do ..... , .. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ..... ...... Tol. fresh ......... do ...................... .. 
S ................. do ............... do ..................... .. 
S ........... Fresh ............... do ......... Cloudless. 
S ................. do ............... do ...................... .. 
S ................. do ............... do ......... Cloudless. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ ., .............. . 
S ........... Veryfre~h ......... do ....... .. 
~ ::::::::::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: 











































...... do ......... j Schooner Stella arrived. 
...... do ......... 
1 
...... do ....... .. 
...... do ......... St~amer Huron depart-
...... do......... mg for Grand Haven. 
Ruffled ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Tol. smooth. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... l Sever?l-1 vessels depar~ed 
...... do......... dunng the preced1ng 
...... do......... night. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. ruffied .. . 
...... do ....... .. 
...... do ......... , School?erManitowocde-
Ruffied....... partmg. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ......... l A vessel departing; no 
Sl. rough.... name. 
...... do ......... A vessel departing. 
...... do ....... .. 













































Jlr:' ~ Jl ~ :~ ~~ :~~ ~ oe .:::(tj 0~~ 
w Q.) ~ s:: E Q.) s::~ 
cO ~ ~ ·~.- ~-~...._..... 
-a ~ ~ 3 ~ ~ t- ;u~ 
!Zl '"'d Q.) '"';j....., 
... OJ s;: t""""'t:::: C) 0 cu 
s:: o..'"' ~=<,;; o...'-'S 
g §~ ~o:s ~s~ 
~ ~C) ~ ~ 
--------------
h. m. o o 
0 30,P. 1\L ••••••••• ••••••••• •••••••••••• ........... . 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 JO ......................................... . 
3 0 . . . . . . . . . 53 . 2 29 . 49 6 68 
3 30 ........................................ . 
3 50 Rises ................................ . 
4 0 ......................................... . 
4 30 .............................. ············ 
5 0 .............................. ············ 
5 30 ......... ········· ...................... .. 
6 0 .. . . . . . . . 50 . 2 29 . 445 67 . 5 
6 30 .............................. ············ 
7 0 ........................................ . 
7 30 .............................. ············ 
8 0 ......................................... . 
8 30 .................. ············ ············ 
9 0 .............................. ············ 
9 30 ········· ..................... ············ 
10 0 .............................. ············ 
10 30 .............................. ············ 
1040 u.c ................................ . 
11 0 ......................................... . 
11 30 ......... ········· ....................... . 
J\1idnight ............................................ . 





















S . . ... . . .. . . Strong. . . . . .. Clear ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 





S ................. do ............... do ......... l. 
S ................. do ............... do ......... C. loudless. 
S ................. do ............... do ......... . 
S ................. do ............... do ........ . .. 
S ................. do ............... do ........ . 
S ................. do ............... do ......... l. 
SSE ............ do ......... Sl. cloudy .. . 
SSE ............. do ............... do .. ...... . 
SSE ............. do ............... do ......... 1 Cu. strat. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... l. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
... 
.. 
SSE ............. do ............... do ......... l .. 
SSE ............. do ............... do ......... .. 
SSE ............. do ............... do ......... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
··· I 
.. I 
S ................. do ............... do ........ . 
S ................. do ......... Cloudy ..... . 
S ........... Very fresh ........ do ......... l·· 
S ................. do ............... do ........ . 
Q.) I '"C ,.!::;~ s:: ~-~ ~ 
Q.) '"' q; 
-:5 ~.£ 
~ ~.s~ 
c Q) .... ro 
<.l Q.) s -:::~ o..o. ... ~.0~ ~ ~ 





























Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
Rough ...... . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ... ... .. . 
.. .... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
. ..... do .. : ..... . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
Rernarks. 
A vessel departing . 
The lake is tolerable 
rough, but the tide-
gauge works remark-















Mar.17 0 30,A.l\1., ......... 1
1 
..................... , ........... . 
























::8~'::: 1 ::::::::: 1 :::::::::::: :::::::::::: 
::::::::: I .-~~- ..... -~~.:~.:~ ..... ~.: :.~ ... 
......... 1 48.5 29.370 67.5 
:::::::::j::::::::::::::::::::::::::::::::· 
::::::::r:::::::c::::::::::::::::::::: 
ll 10 L. C .......... 
1 
...................... .. 
11 30 ........................................ .. 
Noon ................. 56 29.313 67 
0 30, P. l\1, ........................................ .. 













......... , 57.7 I 29.234 70 
Rises ., ......... , ............ , ........... . 
......... , 43 . 7 I 29 . 209 69 
S ........... , ...... do ......... Sl. cloudy 
SSE ............. do ............... do ......... , ............ .. 
SSE ............. do ............... do ....... .. 
SSE ....... Fresb ............... do ........ . 
SSE ............. do ......... Foggy ...... .. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ......... Sl. cloudy .. . 
SSE ............. do ............... do ......... 1 .............. . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ......... To!. clear .. .. 
S ................. do ............... do ....... .. 
SSW ............ do ......... Clear ......... . 
SSW ............ do ............... do ......... 
1 
Stratus 10 
SSW ............ do ............... do ...................... . 
SSW ............ do ............... do ....... . . Cu. strat. 
ssw ...... l ...... do ............... do ..................... . 
SSW ............ do ............... do ........ . 
S ........... Light ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ......... Cloudy .... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
SW ............. do ............... do ....... .. 
N.. ... ...... Fresh .............. do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ...... Very fresh ........ do ......... 
1 
............. .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do .. : ..... . 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffi.ed ...... . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
SJ. ruffled .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Ruffled ..... .. 
...... do ....... .. 
...... do ........ . 
Steamer Huron arrived. 
Clouds W. 
Sl. cloudy in the NW. 
Hazy. 
A sail in sight to the 
northward. 
Avesseldepnrting. 
Two vessels entering the 
harbor. 
Steamer Huron depart-
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~::::;~ 
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NNE ...... I V ery fresh .. Cloudy ................... . 
~ :::::::: ::: . :~:~~·x:~~~-~:~~: ::: :::~~:::: ::::: ::::::::::::::: 
N ................. do ............... do ....................... . 
N ........... Gale .......... Rain ........................ . 
N ................. do ............... do ...................... .. 
N ................. do ............... do ....................... . 
(!)I '":;1 




'o o:_.s .n 
~ ~ ... o; 'fn~ ~JJ.§ 
·-- ::::; <..) a.> ::::; ro a.> 










Sl. rough .... 
.. . ... do ........• 
Rough ...... . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
Very rough. 
.. .... do ........ . 
N ........•. .l. ..... do ............... do ........................ Lost ........... do ........ . 
N ................. do ............... do ........................................... do ....... .. 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ......... Snow........................ 4.00 ...... do ........ . ~::::::::::: I ::::J~::::::::: .. R~i~~::::::::: ::::::::::::::: .. ~~.~~::::: ::::J~::::::::: 
Remarks. 
The lake is very rough 
and the seas breaking 
over the pier. 
Fine rain . 
The schooner Harriet 
Ann, in trying to en-
ter the harbor, ran on 
the Illinois Central R. 
R. Company's break-
water. The sea too 
rough for the steam-
tug Chase to reach her 
for assistance. 
The lake was so rough 
and the sea breaking 
so heavily over the 
north pier head that 
the tide-gauge could 
not be observed from 
midnight of March 17 
until March 19 at Oh. 
15m., a. m., except-
ing the five observa-
tions recorded be-


































Sets .. , ......... , ............ , ........... . 
......... ····················· ············ 
······························· ············ 
......... , 32.5 28.942 56.5 
......... , 32.5 28.950 59 
10 30 ......... ········· ....................... . 
10 45 ......................................... . 
11 0 ......................................... . 
11 15 ........................................ .. 
11 30 ........................................ .. 
11.45 ................. ........................ . 
11 55 L. C ................................. . 
Noon............... . 33 28.960 62 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 45 ....................................... .. 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ......................................... . 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ..... . ................................... . 
2 45 ........................................ .. 




......... 1"""'"[""""'"'1"""""" :::::::::~::::::::::::::::::::::::::::::::: 
~::::::::::: ::::JL::::::: ::::::~~::::::::: :::::::::::::::!..~~~~-~~-~::: ::::JL::::::: 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ....... .. 
N ........... Very strong. Light snow ................................... do ........ . 
N ................. do .............. do ........................................... do ....... .. 
N ................. do ............... do ........................................... do ...... .. 
~::::::::::: ::::JL:::::: ::::JL::::::: :~~~~~~~:·: :::::::::::: :I:.::JL:::::: 
N ................. do ............... do .......................................... !do ....... .. 
N ................. do ............... do ......... Snowing .................... do ........ . 
N ................. do ............... do ........................................... do ....... .. 
N ................. do ............... do ........................................... do . ....... . 
N ................. do ............... do ........................ ................... do ........ . 
N ................. do ............... do ........................................... do ....... .. 
N ................. do ............... do ..................................... Veryrough. 
N ................ do ............... do ........................................... do ....... .. 
N ................. do ............... do ........................................... do ........ . 
N ................. do .......... ..... do ....... .................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
~::::::::::: ::::J~::::::::: .. ~.~-~d~:..:::::: ::::::::::::::: ::::::::::::: ::::J~::::::::: 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do......... Snowing .................... do ........ . 
~H:H.: ::::j~.HH :::Hr:.:H ·:·:H:::H 1 :::H:H: I .·.:::i~.::.:::: 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ....... .. 
N ................. do ............... do ........................................... do ....... .. 
N ................. do .............. do ............. ...................... . ....... do ........ . 
N ................. do ............... do ........................................... do ........ . 
N ................. do ............... do ........................................... do ........ . 
fi~i:: ::::JL:::::; ::::JL:::::: t~~:~~~:::r::::::::::: ::::JL:::::: 
riods. From the last 
mentioned period un-
til Oh. 30m., p.m., of 
March 19, only eigh-
t e e n observations 
(generally once every 
hour and sometimes 
once every half hour) 
could be made, owing 
same cause. These 
appear in their proper 
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TABLE A 11-Continued. 
Wind. 
::: 
] ~ I .... uS:: ':j 












o:s "d Q 
.-·.,:j c:d 
<1.)1-<...., 




...., o ~ ro fn~ ~.§ 































Full. 1 ••••• ~ ••• 1 ............ 1 ...... ~ ... . 
......... , 32. 5 I 29 . 023 I 61 
NNW .... Very strong. Cloudy..................... 3.60 Very rough. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............ do ............... do ........................................... do ........ . 
NW ............. do ............... do........................ 3.55 ...... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ............................................ do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ......... Stratus 10 ........ . .......... do ........ . 
NW ....... Strong ............. do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ......... .................................. do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ........ ...... do ............... do ........................................... do ........ . 
NW ............. do ............... do .......................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ...... ..................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do .... ....................................... do ........ . 
Remarks. 
The gauge is nowwork-
ing from 3.20 to 3.90 
in the space of from 
one to two minutes. 
Schooner Harriet Ann, 
towed into the port by 
the tug S. C. Chase, 
she not having sus-
tained any material in-
jury by the breakwater. 
Five vessels are lying at 
anchor up near Gross 
















Mm . 19 I ij,il:g;~ ',;·. !! ; ~:;; ~ !i!!! ~! ~:! ;:  ~ ~::: ~ ~::!: :::: ~:::: ~ :: !i; ::::: : ~ ::::: :!! :: ~ \:: ~: :~ ~:: ~ ~:~~~~ ~::!: :; ::: ~:: ~ :: ~: ~ ~ !! :: ~ ~:; l :. ;: ~ f ~ ~::: !!!:: ~ ~;:::: 
0 20 ·u. C. I········· ........................ NW ............. do ............... do ........................................... do ......... , StcamrrHurondeparted 
~ ~~ :::::::::::::::::::::::::::::::::::::::::: ~~::::::: ::::J~::::::::: :::. :::~~:::::::::c:::::::::::: ::::::::::::: ::::::~~::::::::: for Grand Haven. 
1 0 .......................................... NW ....... Very fresh ........ do ......... 1............... 3.59 ...... do ......... 1 Clouds NE. 
~ ~~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~::::::: ::::JL::::::: ::~~;~t~~~·:::: ::::::::::::::: ::::::::::.:.:.: ::~~:1~1~:::::::: I ~~ ::::::::: ::::::::: ::.::::: :::f :::::::::: II::::::: :: ::::jt:: ::::tSI!:!~fd~::: ::::::::::::::: :::)(1_I: :: ::::::!~::::: :::: 
3 30 ......... 1 ..................... 
1 
••••..••.••. NW ............. do .............. do ......... , ............................ , ...... do ......... l 
~ 4g .:::::::::
1
::::::::: :::::::::::r:::::::::: ~~::::::: ::::J~::::::::: ::::::~~::::::::: ::::::::::::::: .... 3:24 ... / ::::J~::::::::: 
4 15 .............................. ! ............ 
1 
NW ...... . ...... do ........ . ...... do ........................................... do ......... l i ;1 ~ :::: ::::: ::::::::: ::::::::::::1:::::::::: ::; ~i~ ::: !! :: !:l!!ii!!!ii\lt.!!!:::::::: ::::::::: !! :,:: ::;;;:;I:;: ~ :: i!!!!!l!!! :::::: 
6 10 Sets ..................... ..! ............ WNW ......... do ............... do........................ 3.09 ...... do ........ . 
G 15 .......................................... WNW ......... do ............... do ........................................... do ....... .. 
6 30 ...... ... ... ...... .. .... .... .. ............ "';VNW ......... do ............... do ........................................... do ....... .. 
~ :~ ::::::::: ::::::::: ::::::::::::1:::::::::::: ~fl~ ::: ::::JL::::::: ::::JL::::::: :::::::::::::::c::~::~~::: ::::::~~::::::::: 
7 30 ....... .. ....... 1 ........................ WNW ......... do ............... do........................ 2. 78 ...... do ........ . 




.......... ... WNW ......... do ............... do ............. _. ............................. do ....... .. 
8 0 ......... 27.5 29.323 62.2 WNW ......... do ............... do ......... CHrus 0 2.99 ...... do ....... .. 































d' <ll..-.. r:n <ll I 
-5r-d <ll ..z:ro ·~~ ...s:::: ..... ...o,.....,. 
d~ yj ..._.d 0 yj ....... <ll • 0~ s;: ...... o...s::::...s:::: ;> s:: <ll ...... d ~ :::s c s ...., <d r:n Q) ~::::~ <ll 0 ro ~-!:::~ •M •1""'1 rl.l 0 
..co ...s:::: ~ 0 p·,......_...._, 
0 d p.. 
...., d <ll <ll ~ ~i ~d ..... "0 .......... ~r:n <ll 0"'""' <ll s:: S'"d <J.J ::l..., <ll .~ s:: p..O <ll 0 S'~ 0 s:: s ~ s s-::, 0 ""' d ~E d ~S8 ~ ~ j:Q 
-------
h. rn. o o 
8 45, A.M .......................................... . 
9 0 .•..••••• 29 29.347 62.5 
9 15 ......... ········· ....................... . 
9 30 ........................................ .. 
9 45 : ...................................... . . . 
10 0 ......................................... . 
10 15 .. . ...................................... . 






Noon ......... l ......... , 32 129.417 1 65.7 
0 15, P.M . ................... .. ................... .. 
0 30 ............. ............................ . 
TABLE A 11-Continued. 
Q) '"C 
Wind. ,.!<!~ s:: ~-.~~ 
<ll ~ <ll 
...s:::: <ll C) s ...., p..<.:;, 
0 ~~ ....... r:n s:: • Sea . 
.s ..: 0 d·.-< rl.l ..._)~ Co) .. ~ •• s:: <ll w ~~ 0.0 ..;::: '"t:l 'to~ o.o.§ c ~ ;j g::: Cl) <ll 0 · ~ ~ ~ g 
'"' Q w ~ 5 :r1 r:n bJ:;'"d 
WNW ......... do ......... Sl. cloudy ... Cirrus 0 3.28 ...... do ....... .. 
WNW ... V ery fresh .. Clear ......... ] ............................ Rough ...... . 
~~;::: ::::J~::::::::: ::::J~::::::::: :::::::::::::::::::::::::::: ::::::~~::::::::: 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do........................ 3.42 ...... do ... . .... . 
WNW ......... do ............... do .. ......................................... do ........ . 
WNW ......... do ............... do .... . ..................................... . do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do........................ 3.35 ...... do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do........................ 3.10 ...... do ........ . 
WNW ......... do ............... do .......................................... do ........ . 
WNW ... I ...... do ......... 1 ...... do ......... , Cirrus 1 1 3.37 l' ··· .. do ........ . 
WNW ......... do ............... do . .. ........................................ do ........ . 
VVNW .. . ...... do ............... do........................ 3.32 ...... do ........ . 
Remarks. 
Clouds WNW. 
The gale and high seas 
of yesterday and the 
preceding two nights 
have settled the light-
house pier of protec-
tion some five inches 
on the north side , and 
also carried away the 
outer protection box 
of the west tide-gauge. 
A great number of ves-
sels are arriving from 
other ports, and sev-
eral of those that de-
parted on th e 18th in-
stant have been oblig-
























































.~ ... ~.:,· :::::::··r::::::::::::r::::.:::::l ~~~::: · ::::::~~::::::::: · ::::J~::::::::: 
......... ......... ............ ............. WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
W ......... Fresh ............... do ........ . :::::::: :1"34': 5' '1"29':4'36"1". 63 ·:.; ... 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do......... Clear ........ . 
:::::: :::1··34: 7· ·1··29·: 488. ·1· .. 5·4·· .... 
W ......... Light .............. . do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
vV ............... do ............... do ....... .. 
Risrs. , ..................... ............ . 
vV ............... do ............... do ......... , .............. . 
WNW ... ...... do.:\ ...... ...... do ...... .. . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
......... . 30.2 I 29.530 I 69 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ...... .. 









































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do,. ..... .. 
...... do ........ . 
...... do ........ . 
SI. rough ... . 
...... do ........ . 
Dead swells on the lake 
after the gale of yes-
' terday. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... l Bark Cherubusco ar-
rived in port. 
A sail in sight to the N. ...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Clouds rising in WSW. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. A vessel arrived. 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
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rl oj ~...!:2~ 
4-< C!.l ~ C-:5 CC: 
C!.l ,-R 
3·;_~ 
oj .... <ll 
.... ;::~ ..... 
<ll '-' C!.l 
o...:-.8 ~ s 8 
E-t 

























Q) I "'::i 




'o ~.s r:n 
C!.l ....... 
...., ~ Q)~ s 
~..,.bn ...... 




h. m: o o 
i~ 4g, P. M . ::::::::: ::::::::: :::::::::::~ :::::·::::::: ~~~:::: •• ~j.~k~::::::::: .. ~.l.~d~::::::::: ' ·"''""""""'" 
11 15 ................ .. ... . .................... \VSW .......... do ............... do ........ . 
11 30 .......................................... WSW .......... do ............... do ........ . 
11 45 ...... ... ...... ... .. .. .... .... ........ .. .. SW ............. do ... ............ do ....... .. 
l\t5i~~~gA~t~:· ::::::::: ::::::::: :::::::::::: :::::::::::: .. ~~:::::::: ::::::~~::::::::: ::::J~::::::::: 
0 30 .......................................... SW .............. do ............... do ........ . 
0 45 ......................... , ................ SW .............. do ............... do ....... .. 
1 0 .......................................... SW ....... , ...... do ............... do ....... .. 
1 10 U . C ................ .................. SW .............. do ............... do ....... .. 
1 15 .......................................... SW ........ Gentle ............. do ....... .. 
1 30 .......................................... SW .............. do ............... do ........ . 
1 45 ... . . . . . . ... ... .. . .. . . .. . .. .. .. . . ... . . . .. S\V .............. do ............... do ........ . 
2 0 .......................................... SW ............. do .............. . do ........ . 
2 15 ......... ... ... ... .... .... .... .... ........ SW ............. do ............... do ........ . 
2 30 ......... ... ... ... . . .. .... .... ........ .... SW ............. do ............... do ........ . 
2 45 ......... ... ... ... ..... .. . ... .. ...... .... SW ............. do ............... do ........ . 
3 0 . .. . . . ... .. . . .. .. . . . . . .. .. . . .. .. . . ...... .. SW ............. do ............... do ........ . 
3 15 .... .. ... ... ... ... .. .......... .. ........ .. SW ............. do ............... do ........ . 
3 30 ... ...... ... ... ... .. ...... .... .. ....... ... SW ... .... Light. .............. do ........ . 
3 45 ... .. . . . . ... . . . .. . .... .. . .. .. . . ... .. . . . . .. SW ............. do ............... do ........ . 
4 0 ... ...... ... .. .. .. .... ..... ... ...... ... ... SW ............. do ............... do ........ . 
4 15 .......................................... S ................. do ......... , ...... do ... ······I············· 




























Ruffied ...... . 
...... do ........ . 
...... do ........ . 
...... do ......... l A vessel arrived. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ......... j A vessel departing. 
Sl. ruffied .. .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ......... l Clouds NW. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... <lo ........ . 
. ..... do ......... j Cloudy in SE. 
.. .... do ........ . 
...... do ........ . 
...... do ....... . . 
...... do ........ . 














b 15 ........................................ .. 
5 30 ......................................... . 
5 45 ........................................ .. 
6 0 ............................... :-........ .. 
6 15 ........................................ .. 
6 30 ........................................ .. 
6 40 Sets .................................. . 
6 45 ......................................... . 
7 0 ......................................... . 
7 15 ......................................... . 
7 30 ....................................... .. 
7 45 ........................................ .. 
8 0 ........................................ .. 
8 15 ......................................... . 
8 30 .. .. .. .. . 35 • 7 29 . 548 62 
8 45 ........................................ .. 
9 0 ........................................ .. 
9 15 ................. . 
9 30 ........................................ .. 
9 45 ................. ~ ...................... .. 
10 0 ........................................ .. 
10 15 ........................................ .. 
]0 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ........................................ .. 
Noon .. .. .. .. . .. .. .. .. . 39 29 . 509 65 . 7 
0 15, P.l\'1. .......................................... . 
0 30 ........................................ .. 
0 45 ......................................... . 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 L. C ............... : ................ .. 







......... , 40 29.415 66.5 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S .................. do .............. do ....... .. 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ....... .. 
S ............ Tol. fresh ......... do ....... .. 
S .................. do ......... Sl. cloudy ... 
S .................. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do .............. do ......... l Stratu1::1 10 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ........ . 
SSE ....... Fresh ............... do ....... .. 
SSE ............. do ............... do ........ . 
SSE .............. c.lo ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ......... 
1
. 
E ................. do ......... Cloudy ...... Stratus 10 
E ................. do ............... do ........ . 
E ................. do ......... . ..... do ....... .. 
E ............... :.do ............... do ....... .. 
E ................. do ............... do .... : ... . 
E ................. do ............... do ....... .. 
E ................. do......... Sl. cloudy .. . 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... , ............ . 
E ................. do......... Cloudy .... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... , Nebula10 











































...... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
. .... do ........ . 
.. .... do ....... .. 
Ruffled ...... . 
.. .... do ....... .. 
. ..... do ......... l A vessel depart~ng. 
.. .... do ......... A vessel departmg. 
Sl. Rough ... 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ......... J Sch. Preble departing. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ......... J Hazy. 
...... do ...... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ......... l A vessel departing. 
::::J~::::::::: Scho<_:mer Clipper City 
.. .... do......... arnved. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ......... l A vessel arrived, 
...... do ....... .. 
...... do ........ . 
...... do ......... l Sch. Bu~na Vist.aarriv'd 
...... do ......... Sch. Dnver arnved. 













































































































~ ~~ ~-,:::2 
<ll (,.) <ll 
P..'-8 ~a 2 
E-1 
0 I 0 
:::::::::I:::::::::::::::::::::J:::::::::::: 
::::::::::::::::::::::::::::::c::::::::: 




















E ........... l Fresh ......... 
1 
Cloudy .... .. 








...... do ............... do ......... !. 
E ................. do ............... do ......... . 
IL::::: L-:::t:··::::-::· --::::.::.·: :Lii.f ::.j~H:.:-1::.-j~:::·.:::r::::::::::::· 
::::::::: ::::::::: :::::::::::: :::::::::::: ~~: :::::::: ::::J~::::::::: ::::J~:::::::::I::::::::::::::: 
\HLIL:::::(:·L··:: :::.:::-.::: iiHH: ::t,:)XLE ::EI~ .. H)C:·::.:·: .. . 





Q) ~ Q.) 
.-5 P-;<2 
.... ~!:::,.n 
0 Q) ·1"""1 .. :-ca 
...., it] S'.r.S :;~ ~·g 




















Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... . 
::::J~::::::::: ll 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Rough ...... .. 
...... do ....... .. 
......... , 42 :29.374 68 
SE ......... I ...... do ......... l ...... do ......... 1 ................ 1 Lost: ... ~J ...... do .... .. 
SE ......... Fresh .............. do ......... Raining ... L•)st· .......... do .... .. 
SE ......... I ...... do ......... ! ...... do ......... t. .. 3.04 ...... do ....... .. 
Remarks. 
*Schooner Astabula got 
on the bar in making 
the harbor, loaded with 
brick; they made sig-
nalsofdistress, and the 
observer went to notify 
a tug of their condition, 
which caused two ob-







































Midnight ............ 1 ................................. ESE ............. do ............... do ........ . 
0 30, A. M. .... • .... ...... ... ............ .. .......... ESE ............. do ............... do ....... .. 
i 3~ ::::::::· ::::::::: :::::::::::: :::::::::::: ~~l:::::: .. :.~.1J/r:~~~~:: ::::::~~::::::::: 
2 0 U. C .................................. ESE ............. do ............... do ........ . 
2 30 ........................ ~ ................ ESE ............. do ............... do ........ . 
~ :~ :H.:JH·j:· :H: HI:" .. ···::::: ~i/H·: :7JJ·.·.: :··: : :f~~}E ::::-:-;· :·;; ·:;;;. :;; 
.5 30 ......... 
1
1 ......... 1 ............ 1 ............ S ................ do ............... do ......... l ............. .. 
6 0 ......... ......... ........ .... ............ S ....... .... To!. fresh ......... do ......... l .............. . 
6 30 .......................................... SSW ............ do ............... do ........ . 
+ 5~ -~~~~:.: . ::::::::: ::::::::::::r:::::::::::. ~~~:::::: ::::::~~::::::::: ::::J~::::::::: 
8 0 ......... 1 47 29.304 62.7 ssw ..... T ..... do ............... do ......... l Stratus 10 
8 30 .......................................... SSW ............ do ......... Sl. cloudy ................ .. 
9 0 ......... ~ 48 29.318 64 SSvV ..... .l ...... do ............... do ......... l Cu. str. 6 
i8 :~ ::::: :::r:: ::::: ~ :: :::::::: :: ~ :: :::::: ::? ~i~t::::1::~:,::~;:::::: ::: :::: ::i~::::::::r:::: ::::::::: 




............ ssw ...... 1 ...... do ............... do ......... t
1 
............. .. 
11 30 ......... 
1
1 ................................. SSW ...... Light ............... do ......... "':"""""' 
Noon .................. 51 29.317 68.5 SSW ............ do ............... do ......... Cn·. Str. 6 
3.01 Very rough. 
2.99 ...... do ........ . 
2.97 ...... do ....... .. 
2.92 ...... do ........ . 
2.93 ...... do ....... .. 
2.96 ...... do ....... .. 
2.99 ...... do ....... .. 
3.03 ...... do ........ . 
3.09 ...... do ....... .. 
3.13 ...... do ....... .. 
3.16 ...... do ....... .. 
3.18 ...... do ....... .. 
3.17 ...... do ....... .. 
Lost ...... 
1 
...... do ....... .. 
Lost ...... ....... do ........ . 
Lost ..... .l.. .... do ....... .. 
3.26 ...... do ....... .. 
3.29 ...... do ........ . 
3.30 Rough ...... . 
3.37 ...... tlo ........ . 
3.42 ...... do ....... .. 
3.44 ...... do ....... .. 
3.41 ...... do ....... .. 
3.37 ...... do ....... .. 
3.39 Sl. rough .. .. 
3.36 ...... do ....... .. 
3.34 ...... do ....... .. 
3.30 ...... do ........ . 
3.27 ...... do ....... .. 
3.25 ...... do ........ . 
3.20 ...... do ....... .. 
3.18 ...... do ........ . 
3.13 ...... do ....... .. 
3.10 ...... do ....... .. 
3.10 Sl. ruffied .. .. 
3.13 ...... do ....... .. 
3.16 l ...... do ....... .. 
3.21 ...... do ....... .. 
3.27 ...... do ........ . 
3.30 ...... do ....... .. 
Schooner Ashtabula got 
off the bar without 
the aid of the tug. 
The sea is breaking ovPr 
the north pier, and 
could not get to the 
gauge. 
It is now very dark, anti 
raining heavily. 
A vessel arrived. 
A vessel departing. 
A vessel arrived. 
A vessel arrived. 
A vessel departing. 
Schoon er L. M. Mason 
arrived. 































































































~ s 2 






























o ............ rn 
'"' -~ t) rocj ..o~ ~E 
OJ:),_ ::s'"' 
'Q) ;::$ d C) 
Sea. Remarks . 
~ 1"/l OJ:J~ 
-----1--1--1---1---1-----------~------ ~--- ----------~ 5 
h. m. o o 
0 30, P.M .......... """"' ....................... . 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 20 L. C ................................ .. 
2 30 ......................................... . 
3 0 ......... 54 29.297 70 
3 30 ........................................ .. 
4 0 ......................................... . 
SSW ...... Light ......... Cloudy ...... 
1 
............. .. 
~~~:::::: ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ...... Fresh ............... do ...................... . 
SS\V ............ do,. ............. do ......... Cir. Str. 9 
SSW ............ do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......... 50.7 29.276 66.7 
6 30 ........................................ .. 
7 0 ......................................... . 
S ................. do ............... do ...................... .. 
S ........... Light ............... do ........................ 1 
S ................. do ......... ....... do ...................... .. 
~~~:::::: ::::::~L::::::: ::::J~:::::::J~-~~.~ .... ~ .. 
7 30 ........................................ .. SSW ............ do ............... do ........ . 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ......................................... . 
9 30 ........................................ .. 
9 55 Rises ............................... .. 
10 0 ........................................ .. 
10 30 ................ . , ...................... .. 
11 0 ........................................ .. 
11 30 .............................. ........... . 
Midnight ............................................ . 






SSW ............ do ............... do ......... l. 
SSW ...... Gentle ............. do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . 
WNW ......... do ............... do ......... . 
NW ............. do ......... Sl. cloudy, ................ .. 




























Sl. ruffied .. . 
...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ...... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Tol. smooth. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
A vessel arrived. 
Schr. Sandusky arrived. 
Schooner Gertrude de-
parted. 




Two vessels departing. 
Three vessels departing. 



















1 0 .................. , ............ , ........... . 
1 30 .................. ············]············ i ~~ :~:_:~:_: ::::::::r:::::::::: :::::::::::: 
! 38 ::::::::: :::::::::::::::::::?:::::::::::: 
4 30 ········· ................................ . 
NW.... ... Light......... Clcur ........ . 
N ................ do .............. do ........ . 
N ................ do ............... do ........ . 
N ................ rlo ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... , .............. . 
~:::::::::: .. ~~-~~~.::::::: ::::J~::::::::: :::::::::::::::1 
N ................ do ............... do ....... .. 
5 0 ........................................ .. N ................ do ............... do ....... .. 
5 30 ........................................ .. 
6 0 ........................................ .. 
N ................ do ............... do ......... 1 ............... 1 
N ................ do ............... do ....... .. 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
7 40 Sets ................................. .. 
N ................ do ............... do ......... 1 ............... 1 
N ................ do.......... Foggy ..................... . 
N ................. do ............... do ...................... .. 
N ................ do ............... do ....... .. 
8 0 ......... 40 29.371 59 
8 30 ........................................ .. 
9 0 ......... 43 29.407 66.5 
9 30 ........................................ .. 
10 0 ......................................... . 
N ................ do ............... do ......... 
1 
............. .. 
N ................ do ......... Hazy ......... Clouds 3 
N ................ do ............... do ............. ,. ........ .. 
N ............... do ......... Sl. cloudy ... Cirrus 2 
N ................ do ............... do ....... .. 
10 30 ........................................ .. N ................ do ............... do ....... .. 
11 0 ......................................... . N ................ do ............... do ....... .. 
11 30 ........................................ .. N ................ do ............... do ....... .. 
Noon .................. 48 29.432 68.7 N ................ do ............... do ....... .. 
0 30, P.M ......................................... .. N ................ do ............... do ....... .. 
1 0 ........................................ .. N ................ do ............... do ........ . 
1 30 ........................................ . SE ............... do ............... do ....... .. 
2 0 ........................................ .. SE ............... do ......... Tol. clear .. . 
2 30 ........................................ .. 
3 0 ......... 57.5 29.415 65.2 
SE ...... ... Light .............. do ......... 
1 
.... ,. ........ .. 
SE ............... do ............... do......... Cirrus 2 
3 10 L. C ................................. . SE ............... do ............... do ........ . 
3 30 ......................................... . SE ............... do ............... do ........ . 
4 0 ........................................ .. SE ............... do ............... do ....... .. 
4 30 ......................................... . SE ............... do ............... do ........ . 
5 0 ....................................... .. 
5 30 ........................................ .. 
SE ............... do ......... SJ. cloudy .. . 
SE ............... do ............... do ....... .. 
6 0 ......... 43.5 29.372 63.7 SE ............... do ............... do ....... .. 
~ 3~ ::::::::::::::::::::::::::::::,:::::::::::: 
7 30 ......................................... . 
8 0 ····•·•·· ............................... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ......... l ............. .. 











































. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... 1 Prop~llor Montezuma 
...... do......... arnved. 
...... do ....... .. 
.. .... do ....... .. 
...... do ......... 1 A vessel departing. 
Very smooth 
...... do ...... .. 
...... do ....... .. 
...... do......... Schooner J. Lillie de-
...... do......... parting. 
.. .... do ......... A vessel departing. 
...... do ....... .. 
...... do ......... Schooner Orion depurt-
.. .... do......... ing. 
.. .... do ......... A vessel departing. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
..: ... do ....... .. 
. ..... do ......... j A vessel departing. 
To!. smooth: 
.. ... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
Sl. ruffled .... 1 A vessel departing . 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 






























'rABLE A 11-Continued. 
<l) rl.! Q) I ~ ,..s:::'-:' <l.J ,.£:j ~ 
. s,........ ...... ...c: '-5 • .........o"'":' 
...... ....; ..... ai s::= <11 ..... Q.)...., ~ § ~ of:::, ..... ~ o,.S'd ~ s ~ ~.; .s.§ ~.sB ~ . 
,.oC) ..0 £lai .... ~ E»,.; ..;::v 
0 c:l l=l.. a:!...... Q.)'"O <:0 .... Q.) C) ~ =-= ,.Ul ~ ~ ~ ~ ~ g ~ ~ ~ ~ ~-~ s::= l=l..;v s s:: l=l..;v s ~,..(::; ~ 
S C) o 5...... oro S...,o ;:s~ <ll 
·- ..._, 0 <l) ~ ~ Q) ~ ~ 0 b 







8 30, p, M ............. ~ ..................... ~ ..... 1 S ........... Light .. , ...... To!. clear .. . 
1~ 38 :::::::::::::::::::::::::::::::::::::::::: i ::::::::::: ::~~:~t!~:::::::r::JL::::::: 
10 30 ......... .. ....... ...... .. .. .. .. ...... .. .. S ................. do ............... do ........ . 
11 0 Rises ......... .. .......... .. .......... S ................. do ............... do ........ . 
11 30 .......................................... S ........... 
1 
...... do ............... do ........ . 






6 0 .......................................... SSE ....... Fresh ........ Tol. clear .. . 
6 30 .......................................... SSE ............. do ......... l ...... do ......... , ............. .. 
7 0 .......................................... SSE ............. do ......... 1 ...... do ........ . 
7 30 .......................................... SSE ............. do ......... l ...... do ....... .. 
8 0 ......... 43 29.352 64 SSE ....... Light ............... do ....... .. ~ ~8 Sets ................................... ESE ............. do ......... ~ ...... do ........ . 








0 ... ·~~ 
Q.) ~ c:l 
-;::~ ~. § 
b'o::..::SC) 
·~ :::s d Q.) 






























Sl. ruflled .... I A vessel depa.ting. 
...... do ......... ~ A vessel departing. 
...... do ....... .. 
To!. smoolh 
...... uo ......... j A vessel drparting. 
...... do ........ . 
...... do ........ . 
Smooth .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. smooth I Clouds W. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Sl. ruffied ... I 
...... do ....... .. 
...... do ....... .. 
Ruffied ...... . 
. ..... do ......... l Steamer HUJ·on anived. 
.. .... do ........ . 
.. .... do ........ . 
















9 0 ......... 46 129.355 70.5 ESE ....... Fmh .............. do ........ .l Cinu' ]. I 3.34 Sl. rough ..... \ Schooner departing. 
9 30 
:::::::::::::::::::::::::::::::::::::::::: iii::::::: ...... do ............... do ......... l ••••••••••••••• 3.37 ...... do ......... 10 0 ...... do ......... Sl. cloudy .................. 3.42 .. .... do ......... 10 30 ...... do ............... do ......... J ............... 3.42 ...... do ......... 
11 0 ......... ................................. ESE ....... Very fresh ........ do ........................ 3.39 . ..... do ......... 




ESE ....... ...... do ......... ...... do ......... ................. 3.40 Rough ....... i Time "'"'!' an·ived . 
Noon ......... ......... 50.7 29.253 67 ESE ....... . ..... do ......... ...... do ......... Ci. str. 3. 3.42 ...... do ......... 
0 30, P.l\1. .... .... ......... 
············ ············ 
ESE ....... . ..... do ......... ...... do ......... . .............. 3.44 .. .... do ......... 
1 0 ESE ....... .. .... do ......... . ..... do ......... ............... 3.44 . ..... do ....... 
1 
1 30 ......... ......... ............ ............ ESE ....... ...... do ......... . ..... do ......... ··············· 3.37 . ..... do ......... 
2 0 ......... ......... ............ ............ ESE ....... ...... do ......... ...... do ......... . .............. 3.39 ...... do ......... A vessel departing . 
2 30 ......... 
························ 
ESE ....... ....... do ......... ...... do ......... ••••••••••• 0 • ~. 3.39 . ..... do ........ 
3 0 53 29.081 67 ESE. ...... I ...... do ......... ...... do ......... Stratus 10 :l.43 ::::::~~::::::: ::~ 3 30 ........................ ESE ............. do ......... ...... do ......... . .............. 3.50 
4 0 ........................ ESE ....... Fresh ......... ...... do ......... . ............... 3.70 ...... do ......... U1 
4 5 L.C. ............................ ESE ............. do ......... ...... do ......... . ............... 3.72 ...... do ......... A vessel departing . t:rj 
4 30 ~ ......... .......... ............ ............ ESE ....... ...... do ......... Cloudy ....... . .............. 3.73 .. .... do ......... Clouds SW. a 
5 0 ESE ....... ...... do ......... ...... do ......... 3.68 ...... do ......... A vessel departing. 
~ 
............... txj 
5 30 ......... ......... ............ 
············ 
ESE. ...... ...... do ......... .. .... do ......... ............... 3.60 .. .... do ......... 1-3 
6 0 ........ ~. 53.7 29.033 67.7 ESE ....... ...... do ......... .. ... do ......... Cu. 7.5 3.57 ...... do ......... > 
6 30 ........... .......... ............ 
············ 
ESE ....... ...... do ......... . ..... do ......... 
··············· 
3.50 . ..... do ......... Steamer Huron depart- ~ t-1 
7 0 ........... ......... .............. . ............. ESE. ...... ...... do ......... ...... do ......... . ............... 3.45 ...... do ......... ing. . . 
7 30 ......... 
········· 
............. .............. SSE ....... Very fresh .. Rain .......... . .............. 3.52 Very rough. Thunder and hghtmng. 0 
8 0 ......... .......... .............. ............. SSE ....... ...... do ......... ...... do ......... . .............. 3.53 .. .... do ......... ~ 
8 30 .......... ......... . ........... 
············ 
SSE ....... ...... do ......... ...... do ......... . ............... 3.42 .. .... do ......... <1 
9 0 .......... 
······················ 
. ............ s ........... ...... do ......... Cloudy ...... ............... 3.40 ...... do ......... > 
9 30 
......... ············ 
ssw ...... ...... do ......... Sl. cloudy ... ............... 3.37 .. .... do ......... ~ 





WSW .... ...... do ......... ...... do ......... 
··············· 
3.24 Rough ........ J 
11 0 ......... ......... ............ 
············ 
WSW .... ...... do ......... Clear ......... 
··············· 
3.19 . ..... do ......... 
11 30 ......... ......... . ....................... WSW .... Light. ........ .. .... do ......... . .............. 3.15 .. .... do ......... ! 
Midnight ... 
............. ············ 
w ......... ...... do ......... Sl. cloudy .. 
··············· 
3.17 Ruffied ....... J 
Mar.241 OlO,A.M. Rises. ............ , ............ w ......... ...... do ......... ...... do ......... . .............. 3.19 . ..... do ......... , 
0 30 w ......... ...... do ......... ...... do ......... ............... 3.15 • ..... do ......... 
1 0 :::::::::::r:::::::::: w ......... ...... do ......... ...... do ......... ··············· 3.17 .. .... do ......... 
1 1 30 
························· 
w ......... ...... do ......... ...... do ......... 
··············· 
3.22 Sl. ruffied .... 
2 0 ......... .......... 
············ 
. ............ w ......... ...... do ......... ...... do ......... . ................. 3.26 ...... do .•....... 
2 30 ............ ......... . ........... . ...... , ...... w ......... ...... do ......... ...... do ......... . .............. 3.28 ...... do ......... 
3 0 ......... .......... . ........... . ........... w ......... ...... do ......... To!. clear ... . .............. 3.27 ...... do ......... 
3 30 ......... ......... ............ . ............ WSW .... ...... do ......... . ..... do ......... . .............. 3.29 ...... do ......... 
1 
-1' 
4 0 ......... ......... ............. ............ WSW .... ...... do ......... ...... do ......... . ............... 3.26 . ..... do ......... c:.n 






































































~ t"'i ~::s..p.;ao 
Q) <:.) Q) 





h. m. o o 
5 0, A.l\L ••••••••• ................................ . 
5 30 .............................. ........... . 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 .. .. .. . .. 38 29 . 029 65. 7 
8 30 ....................... .................. . 
8 50 Sets .................................. . 
9 0 ......... 39 2!).060 69.2 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 38 29.069 66.5 
0 30, P.M ......................................... .. 





.......... 38 29.131 71.7 

























WS\V .... Fresh ........ To!. clear ... 1 ............. .. 
WSW .......... dn ............... do ....... .. 
WSW .......... do ............... do ......... 1 ............. .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ..................... . 
W ............... do ......... Sl. cloudy ................. . 
W ......... Very fresh .. ....... do......... Cum. 6 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
\V ............... do ............... do ......... Stratus 10 
W ............... do ............... do ...................... .. 
W ............... do ......... Cloudy ................... .. 
vV ............... do ............... do ...................... .. 
WSW .......... do ............... do ........ . . 
WSW .... Strong ............. do ......... . 
WSW .......... do ............... do ......... Stratus 10 
WSW .... V ery strong ...... do ....................... . 
WSW .... ...... do ............... do .................... ... . 
WSW .......... do ............... do ........ . 
~~;::::: ::::::~~::::::::: ::::::~~:::::::::!:'""'"'""' 
WS'\V .... I ...... do ......... l ...... do ......... 1 Stratus 10. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ....................... . 
WSW .......... do .............. do ....................... . 
Q) I '"d 
~Q)~ ~]ad 
;..+-' 
Q) Q) Q) 
~ P-.~ 
..... <1i 
....,ro~oo 0 .... '"""'~_ 
~ a.i' co ;;~ QJJ,§ 
-~~ ~ 2 




























Sl. ruffled .. . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
Sl. rough .. .. 
.. .... do ........ . 
.. .... do ........ . 
Rough ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Remarks . 
Clouds W. 
Wind squally and blus-
tering. 
A vessel departing. 
Clouds WSW. 
A vessel arrived. 
Wind squally and blus 
tering. 
The schoon er Pauline 
in making the harbor 
ran aground, close up 
and south of the south 
pier head. Towed off 
by a tug. 
A vessel arrived. 




















L.C. , ......... , ........... , .......... .. 
::::::: ::1''37': ii' l''29': i'47''1''. ii9 :·5 ... 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight .......... .. 
0 30, A.M .......................................... . 
1 0 ........................................ .. 
1 10 Rises ................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ......................................... . 
5 25 u. c ................................. . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......... 30 29.273 60.5 
8 30 ........................................ .. 
9 0 .. . .. . .. . 30. 5 29 . 322 65 
9 30 ......................................... . 
9 40 Sets .................................. . 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 31.7 29.387 66.7 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ......... 
1 
.............. . 
WSW .......... do ............... do ......... Stratus 10. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW ......... do ............... do ....... .. 
W ......... Strong ............. do ........ . 
W ............... do ............... do ....... .. 
W ........ . ...... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W .... ..... Fresh ............... do ....... .. 
W ............... do ............... do ......... , .............. . 
W ............... do ............... do ........ . 
WNW ... V ery fresh ........ do ......... 
1 
............. .. 
WNW ......... do ............... do ........................ 1 
WN'\V ......... do .............. do ....... .. 
WNW ......... do ............... do ......... , ............. .. 
WNW... Fresh ............... do ....... .. 
NW ............. do ......... Drizzly rain 
N'\V ............. do ......... 
1 
...... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NvV ............. do ......... ...... do ........ . 
NW ......... . ... do ............... do ........ . 
NW ............. do.; ............. do ......... l Stratus 10. 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ......... Stratus 10. 
NW ............. do ............... do ....... .. 
~~::::::: ::::JL::::::: ::::JL::::::t::::::::::::: 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 











































...... do ......... ] Sch. Abigail arrived. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... Schooner Stella arrived. 
...... do......... Three vessels in sight. 
Tol. rough .. A vessel arrived. 
...... do ......... Two vessels arrived 
...... do ......... Sch. Norway arrived. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... do ........ . 
...... do ....... .. 



















































'"' . ~~ 
...... ~ 
0-.....-
Q) .... ~ 
5"2 
~<d 

























...., p... ~ 
~~~ s~s ~S2 
h. m. o o 
0 30, P. M:, ......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ . 
2 30 ....................................... .. 
2 45 ........................................ .. 
3 0 ......... 34 29.387 65 
3 15 ........................................ .. 
3 30 ........................................ .. 
3 45 ........................................ .. 
4 0 ......................................... . 
4 15 ......................................... . 
4 30 ........................................ .. 
4 45 ......................................... . 
5 0 ........................................ .. 
5 15 ........................................ .. 
5 30 ......................................... . 
5 50 L. C ................................ .. 
6 0 ......... 34 29.402 63.5 
6 15 ........................................ .. 































Q) I 'd ~~:::::: 
..:S·.;J cd 
,_....., 
Q) Q) Q) 
-5 O..<!! 
rl.l 




~ Ul bJj'd 
Sea. Remarks. 
---------1-----i---------------------
NW ....... Fresh ......... Drizzly rain. 
NW ............ do ............... do ....... .. 
NW ............. do ......... Cloudy .... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ..... .. Light ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... ! Stratus 10. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ......... ...... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
N ............... do ............... do ....... .. 
~ :::::::::: ::::J~::::::::: ::::J~::::::::: I ~~::.~~:·:.~:.~ 
NNE ..... Tol. fresh ......... do ........ . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ....... .. 




























Tol. rough .. . 
. ..... do ........ . 
Sl. rough .. .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ...... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
Two vessels anived. 
Heavy swells on the 
lake. 
Schooner Lucy Raab 
arrived. 
A vessel arrived . 
Clouds W. 
Two vessels arrived. 



























......... ' ......... 1 ............ , ........... . 
......... ......... , ....................... . 
.............................. ! .......... .. 
:::::::::::::::::r:::::::::::::::::::::: 
:::::::::1:::::::::1::::::::::::1:::::::::::: 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........ : ............................... .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 15, A.M ......................................... .. 
























......... l"""'"l'""'"""l"""""" :::::::::r::::::::::::::::::::::::::::::::: 
Rises. , ......... , ............ , ........... . 
L. qr. , ......... , ............ , ........... . 
NNE ..... Light. .............. do ......... 
1
1 .............. . 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do ......... .............. .. 
~~~.::::: ::::J~::::::::: ::::::~~::::::::: : ::::::::::::::: 
NE ............. do ............... do ...................... .. 
i~~:::::: ::::JL::::::: ::::JL::::::: ::::::::::::J 
ENE ............ do ............... do ........................ , 
ENE ............ do ......... Sl. cloudy ................. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ......... rrol. clear ... 
1 
.............. . 
ENE ............ do ............... do .... .................... 1 
ENE ............ do ............... do ......... 1 ............. .. 
~ :::::::::: ::::::~~::::::::: ::::J~::::::::: :::::::.:::::::1 
E ................ do ............... do ..... . ... 
1 
............. .. 
~ :::::::::: ::::::~~::::::::: .. ~~:.d~.~~:.::: :::::::::::::::1 
E ................ do ............... do ......... .............. .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do......... Tol. clear .. . 
ESE ....... To!. fresh ......... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ......... Sl. cloudy ... 
SE .... . .. .. Light ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ......... , .............. .. 
S ................. do ............... do ....... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
l 
....... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
I ::::J~::::.:::. ...... do ........ . ...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 



























































~ m ~ o 
,.c:"";' ~ ..c: ttl 
~..c: --5 . .......o_......_ 
• ._ttl ~.2: ...... ~,..: ~ o~ ·~ttl o-;S";il 
~ ~ ~ .s.§ ~ "~ ~ ~! ~~ ~·~MA 
~00 ~ ~ ~"0 ~ ~ ~ 
§ g-2 §§ g.~E 
0 - ~ ~ 0 0 ~ <ll 1>4 ell ~ ~'"' ~ E-t <ll r:c E-t 
0 I I 0 u.c ................................. . 
.. ....... 1 ............................... .. 
.......... 34 29. 334 I 62. 5 
.......... 35 29 . 326 I 66.2 
10 0 ......................................... . 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 40 Sets ................................. .. 
10 45 ........................................ .. 
11 0 ........................................ . 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ......... , ............................... .. 
Noon .................. 41.7 29.199 63.7 
0 15, P.M ......................................... .. 



















S .. .. . .. .. .. Tol. fresh... Sl. cloudy .. . 
S ................. do .............. do ........ . 
S ................. do ............... do ......... l· 








~:::::::::::: ::::JL::::::: ::::JL:::::::1::::::::::::::: 
S .................. do ............... do ......... Stratus 10 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . .. 
S .................. do ............... do ........ . 
S .................. do ............... do ......... , Stratus 10 
~:::::::::::: ::::JL::::::: ::::JL::::::: : ............ .. 
.. 
S........ .... Very fresh ........ do ....... .. 
S .................. do ............... do ......... . 
S .................. do ............... do ......... . 
S .................. do ........ .. ...... do ......... . 
S .................. do ............... do ......... . .. 
S .................. do ............... do ......... . 
S .................. do ............... do ....... .. .. 
S .................. do ............... do ....... .. 
S .................. do ............... do ......... 
1 
............. .. 
~:::::::::::: ::::J~::::::::: ::::::3~::::::::: .~~~ ... ~.t.~ ... ~. 
~~'g 
........, ·.o d 
~ ~ ·~ 
~ <;:, 
00 
'o ~.s rzi 
~ ~ 
..., 0 ~ttl ~.0~ ~.§ 





























Ruffled ...... . 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Remarks. 
A vessel departing. 
A vessel departing . 
A vessel departing. 
Schooner Jane Louisa 
departing. 
The sea is breaking over 
the north pier. 
A vessel arrived. 
A vessel departing. 
Clouds WNW. 

























































. . .. . . . .. , 49 . 2 I 29 . 093 I 68. 5 
......... , 47 29.044 I 66 
L.C. , ......... , ............ , .......... .. 
S .................. do .. .. ........... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S ... ............... do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ......... l N ebula 10 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ......... , .............. . 
S .... .' ............. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do ............... do ......... , .............. . 
S .................. do ............... do ........ . 
S .................. do ............... do ......... 1 ........... . 
S .................. do ............... do ......... Stratus 10 
S .................. do ............... do ...................... .. 
S.. ...... .... Fresh .............. do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do ............... do ....................... . 
S .................. do ............... do ....................... . 
S .................. do ............... do ....................... . 
S.... ..... ... Light ............... do ...................... .. 
S .................. do ............... do ....................... . 
S .................. do ............... do ........ . 
~:::::::::::: ::::::i~::::::::: ::::::i~::::::::: J ::::::::::::::: 
S...... ...... Gentle .... -.......... do ....... .. 
S .................. do ............... do ...................... .. 
s ............ l ...... do ............... do ....................... . 
S .................. do ............... do ....................... . 
S .................. do ............... do ....................... . 












































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
..... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffied ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 


























































































s ~ s ~ s 2 
r:rABLE A 11-Continued. 
Wind. 



























~ ~ .. ~ i1~ ;.§ 
'"""" ~ .- 0 0) ~ d 0,) P:1 rn b.O'"O 
Sea. Remarks. 
1---:---1---1----------------------------------
h.m. o o 
11 fJ,P.M ......................................... .. 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ........................................ .. 
l\1idnight ........................................... .. 
0 15, A.M .......................................... . 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ......................................... . 
2 40 Rises ................................ .. 
3 0 ......................................... . 
3 15 0 ........................................ .. 
3 30 ......................................... . 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ........................................ .. 
5 15 
5 30 
S ............ ! Gentle........ Cloudy .... .. 
8 .................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do .............. do ........ . 
S ................. do ............... do ........ . 
8 ................. do ............... do ......... ............... . 
E ................. do ......... l ...... do ........ . 
E .......... Light ......... Sl. cloudy .. . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE. .... Fresh ......... Cloudy .... .. 
N ................ do ............... do ....... .. 
N ......... ., ...... do ......... ....... do ........ . 
N ................ do ......... 1 ...... do ........ . 
N .......... ...... do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do .. ., .... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... .............. . 
N ................ do ............... do ........ . 




























Ruffied ..... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
::::J~::::::::: I 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Sl. rough .... l Heavy 
...... do......... lake. 
.. .... do ......... 
::::J~::::::::: I! 
.. .... do ........ . 
Rough ..... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ...... .. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 















! !! :~.i~:: ; ;::;::::; :;; ::::::::::{ :::::; ::::' ! ::::::::\J.JI~f':"''i; [::::::!l::: :::::!' .............. . 
7 15 ·······+········1············1···· ·······1 N ··········i······do ......... , ...... do ........ . 
1 :~ ::::::::r::::::
1
'·::::::::::r :::::::::: ~ :::::::::::::::Jr:::::::::::JL:::::. 
8 30 ......... 1.... ..... ...... .. .... ............ N .......... j ...... do ............... do ......... i ............. .. 
8 45 .......................................... N ................ do ............... do ...................... .. 
9 0 ......... 137 29.146 I 58.7 N .......... 1 ...... do ............... do ......... J N ebula 10 
9 15 .......................................... N ................ do ............... do ......... 
1 
............. .. 
:i :~ ·::: :::::~:::: ::::: :::::: :::::·1'::: :.::::::: ~: :::::: ::: ~~ :: ::::n:::: :::::::: ::JF::::::::::::::::: ::::: 
10 30 ......... ! ................................. N ................ do ......... j ...... do ......... l ............. .. 
l! ;~ tJ,/ ·:::::::: :::.:::.:::: :::.::.-::.: ~ _ ... :::::t.i.:gg_::::::·r ::::1~:::::::. :~:: :::::::: ::::: 
Noon .................. 38 29.160 65 N ......... . 1 ...... do ............... do ......... l N ebula 9 
0 15, P. 111 .......................................... NE .............. do ............... do ........ . ~ ~& ::::::::: ::::::?:::::::::::: :::::::::::: ~t::::::I::::JL:::::: ::::JL::::?::::::::::::: 
1 15 ·········j·········l············ ............ NE .............. do ............... do ......... l ............. .. i !i -:-::·:_):·:-:::::::::.·:::j_H::.:::. ~tz::: :r:HL-::::: ::~U~+:_t ::::::::::::: 
2 45 ........ 1 ......... 
1 
............ , ............ NNE ...... 
1 
...... do ............... do ......... , .............. . 
3 0 .......................................... NNE ............ do ............... do ....... .. 
3 15 .............................. ............. NNE ............ do ............... do ....... .. 
3 30 ........ '!'"""" ............ ~ ............ NN~ ...... 1 ...... do ........ +··· .. do ....... .. 











































.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
... . .. do ......... l A vessel aniYeu. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ......... l A vessel arrived. 
...... do ....... .. 
...... do ......... A vessel arriYed. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough ... . 
...... do ........ . 
...... do ..... "'I Clouds NE. 
...... do ....... .. 
...... do ......... A vrssPl ani vrd. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ......... ! Cloud s low, E:NE . 































. _g r:' 
o;l+"' 
> s:: 
'"'= <lJ 0 
til<.) 
..t::lu 



















































<ll s:: ~'"' s~ 








'"' Cl) <l>'"O 
a;'"O 
s s:: 




.,_.<l.l-'""' o-5~ I 
~r::l:io !":S•r-i....._, 
~ t'~ Cl):;j~ 
~U<ll 
8 ~ E ~ s 8 
3~.5 1 29.165 I G7° 
......... . 36 29.146 I 67 
L.C. , ......... ............. ............ . 

























NNE ...... Fresh ......... Cloudy ...... Cu. str. 10 
NNE ............ do ............... do ... .-................... . 
NNE ...... Very fresh ........ do ....................... . 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ......... Clouds 10 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ...................... .. 
.NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ......... . 
NE .............. do ............... do ......... . 
NE ........ Fresh ............... do ......... . 
NE .............. do ............... do ........ . 
~~:::::::: ::::J~::::::::: ::::::~~::::::::1:::::::::::::· 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ...................... .. 
NE.... .... Very fresh ........ do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do......... Rain ....................... .. 
NE .............. do ............... do ...................... .. 




..... ed s:: • 
0 a)·r-i--~ 
~~<llE 






























Rough ...... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ......... l Clouds SW., and scuds 
.. .... do......... NE. 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ......... l Fine rain. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 





















Midnight. • ......... , ......... , ............ , .......... .. 

























Rises ........................ , ........... . 
. ~:. ~.J ·as:;; T'2s·: ;,·sii r · si ·:5 · .. 
......... 1 39.7128.779 70 
::::::::l::::::r:::::::::::::::::::::: 
11 30 , ......... 1""""'1""""""1"""""" Noon .................. 42.5 2t:l.694 64 0 30, p, l\1..1 ........................................ .. 
0 45 Sets ................................. .. 
1 0 
................... 1 ............ , ........... . 
~~:::::::: ::::::~~:::::::::I::::J~:::::::::! ............. .. 
NE ........ Strong ....... 1 ...... do ........ . 
~!:::::::: ::::JL::::::r::JL::::::: 
NE .............. do ......... , ...... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... 
1 
.............. . 
NE ........ Very strong ....... do ...................... .. 
NE .............. do ............... do .................. .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do......... Cloudy .... .. 
NE .............. do .............. do ....... .. 
NE........ Strong. .. .. .. Rain ........ .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... , .............. . 
NN .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... Clouds 10 
ENE ...... Fresh ......... Drizzly rain ............... . 
ENE ............ do ............... do ......... Mist ..... .. 
ENE ............ do ............... do ........................ 1 
ENE ............ do ......... Heavy rain .............. .. 
ENE ...... , ...... do ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ...... 
1 
...... do ......... Foggy ...................... . 
ENE ............ do ............... do ......... Raining .. . 
ENE ...... 1
1 
...... do ............... do ....................... . 
ENE ............ do ......... 
1 
...... do ........ . .............. . 



































...... do ......... , 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Very rough. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ...... .. 
...... do ....... .. 
Rough ....... . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Seas breaking over the 
pier. 
*Owing to the heavy 
seas breaking over the 
pier the observer could 
not get to the tjde 
gauge to make obser-
vations. 
*Not observed. 




























TABLE A 11-Continued. 
Remarks. 
~ ~~ ~ ~ d . e J,roc .~ 0 ..,~ "5 . ""'~,...._ Wmd. :§];a ~ ~ ai 'o~ .5~ ~-5~ ~ ~ ~ 
~ g ~ ~ .::: .s .§ ~ I:~ 8 -5 p.,~ 
$ 3 ~ E ~ ~-< ~ E ·:::_ "":: ¢: e:> '-0 ~ .S ui o~ - rod .8'"0 <Or~-< u • :.... -~ :-;::: ,rn ~ C o ~ S 2 ~ § ~ ~ ~ ...., ~ ,£ ~ 
0 > ~ p., ~ s "g p.,,., ~ !'2 ...<::: bJ) ':::l '"0 ..s::..;:: bJJ.!:: ~ :E, g E ~ 8 c-: S ~ § 5 ~ ~ ~ g .~n ~ ~ ~ 




]." ~10, p, M. ~~= .... ~ .... [~=~ .... ~ ... ..! N .'Y .•...•. i Ft·.,h ..•....•. ,l Rain and .. .. ....... .... 4.27 Rough ....... 1 
2 0 ................ 1 ........................ ! NJilE ............ do......... dense fog. ................ 4.12 ...... do ........ . 





37.5 28.657 1 fi8 I N ................ do ............... do ......... Raining... 3.87 ...... do ......... Thunder and lightning. 
3 30 .......................................... N .......... Very fresh ......... do........................ 3. 72 ...... do ........ . 
4 0 1 ........ .' ......... 1 ............ ' ............ , N ................ do ............... do ........................ 1 3.84 ...... do ......... Three vessels atTived. 
i :~ ~ :::::::::,::::::::: 11 ::::::::::::!:::::::::::: a: :::::::>~;,:~~~i:::::::: ::::JL:::::: :::::::::::::::1 H~ ::::JE::::: 6 0 1 ......... 1 36 28.635 1 66.5 N ................ do ............... do .... , .... Raining ... ! 4.28 ...... do ....... .. 6 30 , ................. '!' ....................... N .......... , Very strong , ...... do ........................ 1 4.16 Very rough. 
~ 3~ l:::::::::::::::::::c:::::::::c::::::::: ~: ::::::::: ' ::::J~::::::::: ::::J~::::::::: ::::::::::::::: t~~ ::::::~~::::::::: 
8 0 ......... I ......... ' ............ I ............ N ..... ..... Stronger ........... do ........................ , 4.13 ...... do ......... l 
! ~g I :~: :~:r:: ::::: ::::::::::::,:::::::::::: a: ::::::::: :~::ii:::: ::::::' :: ::JL: ::::: :::::::::::::::, .. J:.~ ... ,: ::J~:::::: ::: The lake is very 'ough 
9 30 ......... ! ......... , ........................ 1 N ................ do ............... do ..................................... , ...... do ......... J and s~a.s breaktn~ ovet: ~~ 3g ':::::: ::: :::::::::.::::::::::::,::::::::::::I a: :::::: :): ::J~:::::: ::: ,::::JL :::::: ::::::::::: ::<::::: :::::: r :: JL: :::::1 lt!*i~_;£~e'~'i?.~!~ 
11. 30. , .................. : ........................ 1 N .......... l ...... do ............... do ........................ , ............. , ...... do ......... J t!1ere is so much mo-






• I I I that it cannot be read; 1 l it raises ~nd fall~ from 
I I i 7 to 10 mches 1n the 








































Rises. , ......... , ............ , ........... . 
......... , 31 28.832 60 
~ ~g ·u·:c;:··::::::::: :::::::::::::::::::::::: 
9 0 ....... " 32 28 . 880 68 
1~ 3g :::::::J::::::::: :::::::::::: :::::::::::: 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 35 28.968 60.05 






·s~·;~:r::::::: / :::::::::::1::::::::::: 
N ................ do ......... Snow ........ . 
.. ................. do ........ . 
N ................ do ............... do ........ . 
. .................. do ....... .. 
N ................ do ............... do ........ . . .................. do ....... .. 
NNE ............ do ............... do ........ . ................... do ....... .. 
NNE ............ do......... Cloudy ..... . 
NE .............. do ............... do ........ . 
. .................. do ....... .. 
................... do ....... .. 
NE ........ , ...... do ......... l ...... do ......... , ............... 
1
1 ............. , ...... do ....... .. 
NE .............. do ............... do .......................................... do ....... .. 
NE .............. do ............... do ........................................... do ........ . 
NE .............. do ................ do ..................................... Rough sea 
and heavy 
swells. 
NE .............. do ............... do .......................................... do ....... .. 
NE .............. do ............... do ........................................... do ........ . 
NE .............. do ............... do ........................................... do ....... .. 
NE .............. do ........ . ...... do ........................................... do ........ . 
NE .............. do ............... do ........................................... do ....... .. 
NE .............. do ............... do ........................................... do ........ . 
NE .............. do ............... do ........................................... do ........ . 
~~ :::::::: .~~~~dn!:.:::::: ::: :::~~::::::::: -~~: .~~~·.'. ~ .. ::::::::::::: ::::::~~::: :::·:: 
E~::::::: ~~~~~1i~~:::::: ::~~:-:f{:~:~~::: ::::::::::::::: ::::::::::::: ::::::H::::::::: 
NW ............. do ............... do ........................................... do ....... .. 
NW ....... Very strong ....... do ......... Cirrus 1.. .............. Very rough. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ..................................... : ..... do ........ . 
~;:::::::: ~.t.~~~f:::::::: .. T~.l~0ci·~~~::: :::::::::::::::::::::::::::: ::::J~::::::::: 
NW ............. do ............... do ........................................... do ........ . 
3 min. I should think 
the gauge has ranged 
as high as 5. 00 during 
the preceding night. 
Where the observations 
are omitted there is too 
much motion to read 
the tide-gauge accu-
rately. lt deviates 
some 7 to 10 inches 
every few minutes-
say from 2 to 5 min. 
Water raised so high 
that the guards of the 
United States steam 
dredge were over the 
dock in the basin of 
the I. C. R. R. Co., 
and were obliged to 
run out extra ropes and 
fastenings to prevent 
her sustaining dam-
age. The scows were 
secured in like manner. 
The wind has been blow-
ing a gale from the N 
and NE ever since 8h. 
30m., p. m., of the 
preceding night, and 
the lake is unusually 
rough, being the se-
verest storm this sea-
son. The rip-rapping 
stone which have been 
placed outside of the 
north face of the break-
water protection to the 
new iron light-house 
have apparently pre-

































































































s ~ 6 
~S8 
3 0, t'. M. . • • • • • • • • 38 29 . 037 63 . 2 
3 30 ......................................... . 
4 0 .......... ........ ············ ........... . 
4 30 ......................................... . 
5 0 .................. ············ ........... . 
5 30 .................. ············ .... ....... . 
6 0 ......... 37.7 29.091 65.5 
6 30 ......... ··· ······ ............ ············ 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 .................. ············ ... ........ . 
8 30 .................. ············ ············ 
9 0 L. C ................................. . 
9 30 ......................................... . 
10 0 .................. ············ ........... . 
10 30 .............................. ············ 
11 0 .............................. ············ 
11 30 ········· ..................... ············ 
Midnight ............................................ . 
0 30, A.M •.•••••••• •·•••••·• ·•••••••···· ·····••••••· 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ········· ................................ . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 
4 0 
































'+-<w oro.:: • 
...... 112 
~ ~ ~~ ~.g ~.§ 
<!) ;::i d <:.) 
p::112 OJJ~ 
Sea. 
NW ...... Very fresh .. Tol. clear ... Cu. str. 5 ............. Very rough. 
NW ............. do ............... do ........................................... do ........ . 
N ·w ............. do ............•.. do ......................... : ................. do .... .... . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ......... ...... do ......... Cu. str. 4 ................... do ........ . 
WNW ........ do ............... do ........................................... do .. ...... . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do .............................. , ............ do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
WNW ......... do ............... do ........................................... do ........ . 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ........ . 
NW ........ ...... do ............... do .................. .......................... do ....... .. 
NW ............. do ............... do ........................................... do ....... .. 
NW ............. do ............... do ........................................... do ........ . 
NW ....... Fresh........ Clear......... ............... 3.31 Rou~h ...... . 
NW ............. do ............... do........................ 3.29 ...... do ........ . 
NW ............. do ............... do........................ 3.33 ...... do ........ . 
WN'\"1 ......... do ............... do........................ 3.30 ...... do ........ . 
WNW ......... do ............... do........................ 3.26 Ruffied ..... .. 
WNW ......... do ............... do......... ... . ........... 3.24 ...... do ....... .. 
WNW ......... do ............... do........................ 3.29 ...... do ....... .. 
WNW .. . Tol. fresh ......... do........................ 3.30 ...... do ........ . 
WNW . ........ do ............... do ........................ 3.28 Sl. ruffled ... . 
Remarks. 
Strong current and 
freshet in the river. 
A vessel departing. 
Two vessels arrived. 
Two vessels departing. 
















4 10 I Risrs.[ ......... 
1 
............ 1 ............ •. wNw ......... do ......... 
1
1 ...... do ........ . 
4 30 .............................. 
1 
............ WNW ......... do ............... do ........ . 
~ 38 ::::::::::::::::::,::::::::::::::::::::::::1 ~M~ ::: :::~JL::::::: ::::JL::::::: 
6 30 ......... , ................................. , \VNW ......... do ............... do ........ . 
~ 3g :::::::::::::::::: :::::::::::: :::::::::::: ~E~ ::: :~~.~~~::::::::: ~ ::::::~~::::::::: , .............. . 
8 30 .......................................... WNW ......... do ............... do ....... .. 
9 0 ......... 32 29.322 67 WNW ... Strong ............. do ......... l Cirrus ... . 
9 25 U. C .................................. WNW ......... do ......... l ...... do ........ . 
9 30 .......................................... 
1 
WNW ......... do ............... do ........ . 
10 0 .......................................... WNW ... Very strong ...... do ....................... . 
10 30 .......................................... 'lllNW ......... do ............... do ......... ~ .............. . 
11 0 .......................................... WNW ......... tlo ............... do ....................... . 
11 30 .......................................... WNW ......... do .............. . do ........ . 


















......... 39 ! 29.388 65 I W ............... do ......... l ...... do ....... .. 
.......................................... W ............... do ......... J ...... tlo ....... .. 
::::::::· ::::::::· .::::::::::: :::::::::::: ·1 ~ :::·::::: ::~:Jil:·:::·J:::Jr-:::::: 1 .............. .. 
......... 39 29.413 66 W ............... do ............... do ......... CnTo str. 
.......................................... vV ............... do ............... do ........ . 
......... .... ..... ........ .... ...... ...... W .... .. ... Fresh ............... do ......... , ............... , 
.... ..... .... ..... .. . ......... ......... ... WSW ......... do ............... do ........ . 
.......................................... WS\V ......... do ......... Tol. clear ... 
.......................................... WSW ......... do ......... Clear ........ .. 
.......................................... WSW ......... do ............... do ........ . 
......... ......... ............ ............ W ............... do ............... do ....... .. 
.~ ... ~ ... ::::::::: :::::::::::: :::::::::::: ;tv;:::::::::::::~~::::::::: .. ~~:.~~-~1-~:.::: 










































...... do ....... .. 
...... do ......... A vessel departing. 
...... do ......... Dead swells in the lake. 
...... do ....... .. 
...... do ......... A vessel arrived. 
...... do ....... .. 
...... do ......... A very strong current 
...... do......... andfreshetintheriver. 
...... do ......... A vessel departing. 
...... do ......... Upon inspection this 
Ruffled....... morning, we find that 
...... do......... owing to the late se-
...... do.. . . . .. vere gale of the 28th 
Sl. rough.... and 29th instants, the 
...... do......... north face of the 
...... do......... brPakwater protection 
. ..... do..... .... to the new iron light-
.. .... do......... house has tilted a trifle 
...... do......... more,probably1~or2 
...... do......... inches ; but it is very 
...... do......... evident the stones 
...... do... ..... which were recentlv 
...... do......... deposited on its lakti-
...... do......... wark side have pro-
tected it very much. 
...... do ......... Cloudy W. and SW . 
...... do ......... Clouds WNW. 
...... do ......... A vessel arrived. 
...... do ......... A vessel arrived. 
...... do ......... A vessel departing. 
...... do ....... .. 
...... do ......... A vessel departing. 
.. .... do ......... A vessel arrived. 
...... do ........ . 
...... do ......... · 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ......... J A vessel departing . 
...... do ........ . 
...... do ........ . 

















TABLE .A 11-Continued. 
:: s::'"' ~ ~ ~ ~ cd ~ d) cb ~ 
:::: ._§----:- ":;::> -2 "5 . ":;::> ..o ,..-... Wmd. ~ ~ ~ 
0 o:l+-> • .....l't. :::: [/1 ...... <l) • -...., 
8 t § fi1 0 .._., ·- Od 0 -£1 "2 <l.' ~ Q) 
o:: ;;jo ~ ~.;::~ .S.§ g:::::l=t. S -£Jp.,~ 
'f;: .g~ -a 3~ ~~ .g·;_~ ¢8 . 'Q~>::vi Sea. 
·~ ~~ rn ~ ~ ~'"0 ~:.... :l) •• q r:5 @ • o·-.. ~ 
"'-: ~·;; ~:::: P.,~ S'g ~~a> ~11 ~n -£1 ~ .C~ ~8 
3 8 ·u o 8...., 8o:l 8:ii8 5:::: <l) ~ ;::$ .'2:?,_,~·<3 o:l ·- '-" ~ <l) P-1 ~ Q) 0 0 0 b t> ..:2 <l) :::; d Q) A ~ ~ ~ <ll ~ ~,:;-... Q W ;>- Q p::rnbJJ"' 
---------.. - - ----- ----
1859. h.m. o o 
Mar. 30 11 0, P.M ......................................... .. 
11 30 ......................................... . 
Mar. 31 
Midnight ............................................ . 
0 30, A.M ......................................... .. 
1 0 ....................................... .. 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ......... ............................... .. 
3 0 ......................................... . 
3 30 ........................................ .. 
4 0 ........................................ . 
4 30 Rises ................................. . 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 . .. .. .. .. 29 29 . 522 59 . 5 
8 30 ........................................ .. 
9 0 ........ 31 29.566 63 
9 30 ........................................ . 
10 0 ......................................... . 
10 5 u. c ................................ .. 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 
NW ....... I Very fresh .. Sl. cloudy ... 
NW ............. do ......... Cloudy ...... I .. 
NW ............. do ............... do ........ . 
NW ....... Strong ............. do ................. . .... .. 
NvV ............. do ............... do ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ............... do ....................... . 
NW ............. do ......... Snow ....................... . 
NW ............. do......... Cloudy .................... . 
NW ............. do ............... do ........ . 
W ......... V eryfresh .. Sl.clouuy .. . 
W ............... do ............... do ....... .. 
.. 
W ......... Fresh ........ . ...... do ........ . 
W ............... do ......... To!. clear ... .. 
W ............... do ............... do ......... .. 
W . . . . . . . .. Light......... Clear ......... .. 
W ............... do ............... do ......... .. 
vV ............... do ............... do ...................... .. 
W ............... do ............... do ......... Cloudless 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... Cloudless 
W .... ..... Fresh ............... do ....................... . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
~~:::::::: ::::::~~::::::::: ::::::~~::::::::: 1 .. .. 




























Sl. rough .. .. 
. ..... do ....... .. 
...... do ....... .. 
Rough ...... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Sl. rough ... . 
.. .... do ........ . 
.. .... do ....... .. 
Ruffled ..... :. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
Remarks. 
Fine snow. 
A vessel arrived . 
Strong freshet and em-
rent in the river. 
A ves:;:el departing . 
















Noon .................. 37.5 29.599 66 
0 30, p, M ......................................... .. 
1 0 ....................................... .. 
l 30 ........................................ .. 
~ 3g ::::::::::::::::::::::::::::::c::::::::: 
SW .............. do ............... do ......... ) Cloudless 
SW .............. do ............... do ........ . 
s·vv .............. do ............... do ......... , ............. .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
3 0 ......... 42.7 29.593 67 SW .............. do ............... uo ........ . 
3 30 .......................................... SW .............. do ............... do ........ . 
3 55 Sets .................................. SSW ...... Light ............... do ........ . 
4 0 .......................................... SSW ............ do ............... do ........ . 
4 30 .......................................... SSW ............ do ............... do ....... .. 
5 0 . ., ...................................... .. 
5 30 ........................................ .. 
6 0 ......... 42 29.570 66.5 
6 30 .............. ~ ....................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 .............................. ........... . 
10 25 L. C ................................. . 
10 30 ........................................ .. 
] 1 0 ........................................ .. 
11 30 ......... 38 29.538 67.5 
Midnight ........................................... .. 
0 30,A. 111. ........................................ . 
1 0 ......................................... . 











"iii~~-~ ~: ::::: ::r :::::::: :r :::::::::: 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... uo ....... .. 
SSW ............ do ............... do ........ . 
ss·w ............ do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Fresh ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
SSE ....... Very fresh ........ do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ........ . 
SSE .............. do ............... do ........ . 
SSE .............. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ........... Fresh ............... do ......... , ............. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. uo ............. . . do ........ . 
S ........... Tol. fresh ......... do ........ . 
S ................. do ......... Tol. c.lear ... , .............. . 
S ................. do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do .............. do ....... .. 









































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
Sl. ruffled ... 
...... do ......... 
.. .... do ......... 
Tol. smooth 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
...... do ........ . 
. ..... do ........ . 
Sl. ruffled ... 
. ..... do ....... .. 
Ruffled ..... .. 
. ..... do ........ . 
. ..... do ......... l· 
.. .... do ....... .. 
...... do ........ . 
Rough ....... 
1 ...... do ...... · .. . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
..... :do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
Wind blustery. 
A vessel departing. 
A vessel arrived. 
A vessel cleared for Buf-
falo. The first for that 
port this season. 
A vessel departing. 
A vessel arrived. 
A vessel departing. 
Tug Decatur arrived 
from Buffalo, N.Y.; 
bound for N. 01:leans. 
Two vessels departing. 
Three vessels departing. 
Three vessels departing. 









































































Q.);---.. rt:l <l.l I 
r5~ <l.l ..c:ro ..c: ...,.s::;. ,..... <.) • 
.n ..... ~ >::;~ 
..... Q.) • 
0'----' ...... ro 0':5~ Q.) 
<l.l,; ~ s rt:l <l.l~~ ro '-''""' •1""""1,1""""1 :; •.-t ._, 
..c B~ ~ ~ p.. ~ >, ~ ro (;j ~'"0 ~;;3 ~rt:l '""'~ <l.l'"d 
~ 
<l.l ~ s s:: <l.lo<l.l P..<l.l P..:..s 0 sx ~ d 0 § s 2 ~ ~<l.l ro ~ ~ 
-----------
0 0 
......... . 38 29.637 64 
......... , 38 29.662 66.5 
u. c., ................................. .. 
......... , 39 29.695 68.5 
......... , 38.2 I 29.644 I 67 
Sets .. , ......... ............. , .......... .. 
......... , 36 29.626 I 68.5 
TABLE A 11-Continued. 
Wind. 
s 







W .... ..... Light. ........ Tol. clear .. . 
WNW ......... do ......... Cloudy ...... . 
"' '"d ;:::; 
0 
6 
WNW ......... do ......... ...... do ...................... .. 
WNW ......... do ............... do ......... Cu. Str. 5 
~VNW ......... do ............... do ..................... .. 
N .......... Fresh ............... do ......... Cu. Str. 5 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ [. 
N ................ do ............... do ......... Cu. Str. 5 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. .. 
NE .............. do .............. do ......... l ................ , 
NE .............. do ............... do ....................... . 
NE ........ Very fresh ....... . do ......... Cu. St. 10 
NE .............. do ............... do ......... . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ..................... .. 
NE .............. do ............... do ......... Cir. Cun1. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 




<l.l Cll <l.l 
-5 p..~ 
rt:l 
<o o:J~-~ ~ 
Cll ~ ro 
...,oCll 8 ..c:~ bJJ ..... bJJ,_::lo 
•1"""'1 ~ cd Q) 





























Sl. ruffied .. .. 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
Ruffied .... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffied ... 
. ..... do ........ . 
Ruffied .... .. 
.. .... do ........ . 
Sl. rough .. .. 
...... do ........ . 
Rough ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
. ..... do ..... ... . 
.. .... do ........ . 
Remarks. 
A vessel departing. 
Clouds N. 
A vessel arrived . 
Steamer Huron arrived. 
A vessel arrived. 
A vessel arrived . 















7 30 ......... ! •••••••.• 1 ............ 1 .......... .. 
1 :~ ::::::::r:::::::,::::::::::::,:::::::::::: 
NE .............. do ............... do ........ . 
~!:::::::: ::::::~~::::::::: ::::::~~:::::::::~:::: .:::::::::··1 
NE .............. do ............... do ........ . 
10 0 ........................................ .. NE .............. do ............... do ........ . 
10 30 ......................................... . 
11 0 ......................................... . 
NE ........ Strong ............. do ....... .. 
NE .............. do ............... do ........ . 
11 5 L. C ................................. . NE .............. do ............... do ........ . 
11 30 ......................................... . NE .............. do ............... do ....... .. 
April 2 
Midnight. ........................................... .. 
0 30, A.M ......................................... .. 
1 0 ................. . ...................... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
1 30 ......................................... . NE .............. do ............... do ........ . 
2 0 ......................................... . NE .............. do ............... do ....... .. 
2 30 ......................................... . 
3 0 ....................................... .. 
NE ........ V ery fresh ........ do ......... , ............. . 
ENE ............ do ............... do ....... .. 
3 30 ........................................ .. ENE ............ do ............... do ....... .. 
4 0 ......................................... . ENE ............ do ............... do ....... .. 
4 30 ........................................ .. ENE ............ do ............... do ........ . 
5 0 ........................................ . 
5 10 Rises ............................... . 
5 30 ........................................ .. 
ENE ............ do ......... Drizzly rain. 
ENE ............ do ............... do ......... 1 ........... . 
ENE ............ do ............... do ....... .. 
6 0 ........................................ .. E ........... Fresh ............... do ....... .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
E ................ do ......... Cloudy ..... . 
E ................ do ......... Rain ......... . 
' 7 30 ....................................... .. 
8 0 .. . . .. . .. 39 . 7 29 . 290 64. 7 
8 30 ........................................ .. 
1:!: .......... Very fresh ........ do ....... .. 
E ................ do ......... Drizzly rain.
1 
Raining .. . 
E ................ do ............... do ...................... .. 
9 0 ......... 39 29.292 68.5 
9 30 ......................................... . 
E ................ do ............... do ......... Raining .. . 
E ................ do ............... do ...................... .. 
10 0 ........................................ .. E ................ do ............... do ........ . 
10 30 ......................................... . E ................ do ............... do ....... .. 
11 0 ......................................... . E ................ do ............... do ....... .. 
11 30 u. c ................................ .. E ................ do ............... do ...................... .. 
Noon ................. 39.3 29.153 65 
0 30, P.M .................................... , .... .. 
0 45 ......................................... . 
E ................ do ......... Foggy ....... Raining .. . 
E .......... Strong ....... R'n&foggy ............. .. 
E ................ do ............... do ....................... . 








































.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Very rough. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
Sch 'r Mariner atTived, 
and on entering the 
harbor ran foul of the 
pier, and carried some 
ofher head-gem·away, 
but done no damage 
to the pier. 
Scb. Bell arrived. 
.. .... do ......... 1 Sch. Transit auived. 
. ..... do ......... Fine rain. 
...... do ......... Schooner Vilas arrived. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... Three vessels arrived. 
...... do ........ . 
...... do ......... Two vessels arrived. 
...... do ......... Two vessels arrived. 
...... do ......... A vessel arrived. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 



























































































ClJ c a... .... 
83 
<l.l ~ E-;<l> 
0 



















Q) <.) ll) 




.................. , ....................... . 
::::::::1:::::::::::::::::::::-::-::::::: 
::s~~;I:~~::::F~::~:~~:I::: ~:~ .. :~: :: 
......... ! ................................. . 






















E .......... Strong ....... R'n & foggy I· 
ESE ............. do ......... Misty ....... .. 
ESE ............. do ............... do ........ . 






ESE ............. do ............... do ......... , .............. . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ......... l Stratus 10 
ESE ............. do ............... do ....... .. 
ESE ............. do .............. do ....... .. 
ESE ............. do ............... do ......... l· 
SSE ............. do .............. do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............ do ............... do ........ . 
SSE ............. do ............... do ....... .. 
" 
SSE ............. do ......... Hazy ........ . 
SSE ............. do ............... do ........ . 1 .............. . 
SSE ............. do ............... do ......... ............. .. 
SSE ............. do ............... do ....................... . 
S ................. do ......... Sl. cloudy ... Cr. str. 7 
S ........... Very fresh. Tol. clear .. . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ...... Strong ............. do ........ . 
~~:::::::: ::::J~::::::::: : :::J~::::::::: / ::::::::::::::: 






0 ll) . ~~ 
~~ ~.o.§ 
OJ) ;... :;j <.) 
...... :;j cd Q) 





























Rough ...... . 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
Very rough. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Remarks. 
Dense fog. 
Schooner Gipsy arrived. 
A vessel arrived. 
Schooner Jane Louisa 
departing 
A vessel departing. 
Two vessels departing. 
Three vessels departing 



































••••••••• 1 ......... 1 ............ 1. .......... . 
......... , ..................... , ........... . 
...... ............ ························ 
......... ········· ························ 
1:::::::::::::::::::::::::::.::::::::::::::: 
!:::::::::1::::::::: ::::::::::::.:::::::::::: 
:~:_:~:_: 1 ::::::::: 1 :::::::::::: 1 :::::::::::: 
Midnight ............ · ................................ . 
0 15,A.. M .......................................... . 
1 30 ......................................... . 
1 45 .......... : .............................. . 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ......................................... . 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ....................................... .. 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ......................................... . 
3 15 ........................................ .. 
3 30 ........................................ .. 
3 45 ........................................ .. 








New. , ......... , ............ , .......... .. 
'iii~~-~: 1 ::::::::: 1 :::::::::::: 1 :::::::::::: 
SW .............. do ............... do ....... .. 
S W.. ... .. . Very strrmg ...... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
WSW .......... do ......... Sl. cloudy ... 
WSW .......... do ............... do ....... .. 
WSW .... Stronger ........... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ......... Cloudy .... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... llo ............... do ....... .. 
WSW .......... do ............... do ....... .. 
1/V ............... do ............... do ....... .. 
'\V ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ......... · ...... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... 1 .............. . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do......... Sl. cloudy ... 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... clo......... Cloudy ..... . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do .............. do ....... .. 
W .. .. .. ... Strong ............. do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............ ,. .. do ............... do ........ . 
W ............... do ............... do ......... 1 .......... .. ... 1 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 











































.. .... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
Sl. rough ... . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
Ruffled ...... . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do .. ..... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 










































a.> ·::: s~ 
~ 
h. m. 

























a.> ,-._ rn a.J I 
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rn a.> ~-S~ od :... .... 
..s:: ::s · .... <..) ~ t'.; p... ..., o:l :... a.> od ..-. 3"'0 
~rn :... od 
a.> "'' 
:-.p 3 
Cl.) >:: a.> <:.) Cl.) 
>:: P...:-. s ~ s @§ 0 S 3 2 od 0 
~ a.> P4 od ~S:-. E-t a.> 1=0 
-------· --
0 0 
::::::: ::~· ·30: 1· T ·2~i: i"s<> r ·!59······ 
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W •.. . ..... Strong ....... Sl. cloudy .. . 







W ............... do ......... '" .... do ....... . . l··· .. ··········l 
W ............... do......... Cloud·y ..... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . .. 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . .. 
W ......... Very strong ....... do ......... . 
W ............... do ............... do ......... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Cir. Str. 7 
W .............. do ............... do ....................... . 
w· ............... do ......... Sl. cloudy ... . . 
W ............... do ............... do .......... . 
·vv ............... do ............... do .......... . 
W ..... .......... do ............... do ........ . .. 
W ............... do ............... do ........ . 
vV ............... do ............... do ........ . 
W ............... do ............... do ......... 1 ............. .. 
W ............... do ............... do ....... .. 
W ............... do ........ . ...... do ......... j ............... l 




a.> a.> a.> 
-50.~ 
rn 
...... od >:: • 
0 ... ·-~ 
a.> ~ od 
~$ ~. § 
b.JJ:-.:::l<..J 



























Sl. ruffled .. . 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
R emarks. 
A vessel departing . 
Clouds NW . 
Wind is very blustering 
and squally . 
A vessel arrived . 
Schooner Ithica arrived . 
The gauge will at times 
run up and down from 
one to four inches in 
the space of from one 
to five minutes, but 
the motion is steady 















11 45 , ......... 1 ......... , ............ 1 ........... . 











































I:::::::::I:::::::::I:::::::::::J::::::::::: .............................. ! •.••••..•••. 
......... , 39 29.238 72 
Sets .. , ........ o~ ............ , •••••••••••• 
"\V ......... 1··· ... do ............... do ......... 
1 
.............. . 
W ............... do ............... do ......... Cir. cum. 
stratus 4. 
"\V ....•.......... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ......... ...... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
~ ::::::::: ::::J~::::::::: ::::::~~::::::::rc~·~·:a::: 
W ............... do ......... To!. clear .. . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ............... do......... Clear ....... .. 
~ ::::::::: .. ~.t~:~~~.::::::: ::::::~~::::::::: 
W ............... do ............... do ....... .. 
\IV ......... V ery fresh ........ do ....... .. 
W ............... do ........... . ... do ... ..... . 
W ............... do ............... do ....... .. 
W ......... Fresh ............... do ....... .. 
W ............... do ............... do ........ . 








































ing through as many 
as three minutes was 
taken. 
...... do ......... Clouds WNW. 
:::::::::::::::::1 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ......... l A vessel arrivrd. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ......... ! A vessel arrived. 
.. ... . do ........ . 
.. .... do ....... .. 
...... do ......... 1 Schr. Gipsy departing. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ......... l A vessel departing. 
...... do ......... Cloudy inN. and W. 
. ..... do ........ . 
...... do ....... .. 
...... do ......... l A vessel departing. 
.. .... do ........ . 
...... do ....... .. 




































































'"' . $:;~ 












..... Q.)~ o-5~ ~o&; 




s ~ 8 8 8 8 
h. m. o o 
8 45, P.M. ••••••••• ••••···•• ···••••••··· ••••········ 
9 0 ......... ········· ············ .......... .. 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ......... 29.2 29.323 68 
11 45 ........................................ .. 
Midnight ............................................ .. 
0 15, A.M ......................................... .. 
0 30 ........................................ .. 
0 35 L. C ................................. . 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 ......................................... . 
1 45 ......................................... . 
2 0 ......................................... . 
2 15 ......................................... . 
~ ~8 :::::::::::::::::::::::::::::r:::::::::: 




~ 8 . 










W .. .. .. .. . Fresh........ Clear ....... .. 
W ............... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNvV ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
NW ............ do ............... do ....... .. 
NW ............ do ............... do ........ . 
NW ............ do ............... do ........ . 
NW ............ do ............... do ....... .. 
NvV .. : ......... do ............... do ........ . 
NW ............ do ............... do ........ . 





NW ............ do ............... do ......... ... ........... .. 
NW ............ do ............... do ........ . 
NW ............. do ............... do ........ . 
~d.,"' 
ro'""d t=: ~ ·~ cd 
0,)~~ 
,.... <l) Cll 
':;::l >::-.<2 
'0 ~n.S r.t.l 
<l) ~ 
..., '"' a) o:l 
...s:: <S bJJ 8 ·~5 ~·8 





























Sl. rufficd ... 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ..... · ... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do" ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 


















































.......... , ......... l••·······••• l••·········· 
········· 1········•1•••········· 1·•········· · 
......... , ......... , ............ , ........... . 
••••••••• l ••••••••• r· •••••• •••• ' •••••••••••• 
Rises , ......... , ............ , .......... .. 
......... , 28 29.418 I 63.5 
......... , 30 29.448 I 67 
NW ............. do ............... do ......... , .............. . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ......... Tol. clear .. . 
NW ............. do ............... do ......... , .............. . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............ do ............... do ........ . 
NW ............ do ......... Clear ......... 
1 
.............. . 
NW ............ do ............... do ......... Cloudless. 
NW ...... Light .............. do ........ . 
~~ :::::: ::::J~::::::::: ::::J~::::::::: I ::::::::::::::: 
NW ............ do ............... do ......... Cloudless. 
NW ............ do ............... do ....... .. 
NW ............ do ............... do ....... .. 
NW ........... do ............... do ....... .. 
NW ............. do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do .............. do ....... .. 
W ............... do......... Sl. cloudy ... 
vV ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
11 30 .......................................... W ............... do ............... do ....... .. 
11 45 .......................................... W ............... do ............... do ........ . 
Noon .................. 33 29.452 66 W ............... do ............... do ......... , Cumu. 5. 








































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Schr. Farmer arrived . 
Propeller Ontonagon de-
parting. 
A vessel departing . 
A vessel departing. 
Clouds in W. and NW. 
Schr. Advance depart-
ing . 
...... do ......... \ A vessel departing. 
...... do ......... Clouds W. 
. ..... do ....... .. 
...... do ........ . 
.. .... do ........ . Steamer Huron arrived. 
l A vessel departing. .. .... do ......... Schr. Pauline ar-rived. 
. ..... do ......... 
.. .... do...... . . A vessel departing. 
...... do ......... 
Li 't swells. 














































































































M - OJ 
a.>;::l-' 
o...<.lc.l 
s ~ s ~s~ 
0 
u. c. , ......... , ............ , .......... .. 
......... , 34 29.433 65 
......... , 32 29.470 71.5 
,,,,,,,,, r,,,,,,,,, l,••••••••••• l•••••••••••• j 





















W ......... Light ......... St. cloudy .. . 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W ......... Fresh .............. do ........ . 
W ............... do ............... do ....... .. 
W ............... do ......... Cloudy .... .. 
W ............... do ............... do ....... .. 






~ ::::::::: ::::::~~::::::::: ::::::~~::::::::Jc·~:·st~· .. s· 
W ............... do ......... V ery cloudy. 
W ......... Very fresh ......... do ....... .. 
W .............. do ........ . 
W ............... do ............... do ........ . 
W ............... do ...... . ........ do ....... .. 
W ......... Fresh ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... , .............. . 
W ............... do ............... do ....... .. 
W .... ..... Very fresh ........ do ....... .. 
W ............... do ......... Finesno,v .. . 
W ............... do ......... Very cloudy. 
W ............... do ............... do ....... .. 
W ............... do ............... do ....... .. 
W .............. do ............... do ....... .. 





'o ~.s ,n 
Q.l ~ 



























L't swells .. . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
..... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
Sl. ruffled 
and l 't swells. 
...... do ......... 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
Sl. ruffled .. .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
R emarks. 
A vessel departing. 
A vessel departing . 
A vessel departing . 
A vessel departing. 
A vessel departing . 
Wind blustering and 
squally. 
A vessel departing. 


















7 0 ......... , ............................... .. 
7 15 ........................................ .. 
7 30 ......................................... . 
7 45 ......................................... . 
!:l 0 ............................... . ......... . 
8 15 Sets ................................. . 
8 30 ......................................... . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do .............. do ........ . 
WNW ......... do ............... do ....... .. 
8 45 ......................................... . WNW ......... do ............... do ....... .. 
9 0 ......................................... . WN'W ......... do ............... do ........ . 
9 15 ......................................... . WNW ......... do ............... do ....... .. 
9 30 ......... ............................... .. WNW ......... do ............... do ....... .. 
9 45 ......................................... . WNW ......... do ............... do ....... .. 
10 0 ......................................... . WNW ......... do ............... do ...... .. 
10 15 ........................................ .. WNW ......... do ............... do ........ . 
10 30 ....................................... .. WNW ......... do ............... do ........ . 
10 45 ........................................ .. WNW ......... do ............... do ........ . 
11 0 ......................................... . WNW ......... do ............... do ....... .. 
11 15 ........................................ .. WNW ......... do ............... do ....... .. 
11 30 ......................................... . WNW ......... do ............... do ....... .. 
11 45 ........................................ .. WNW ......... do ............... do ........ . 
April 5 
Midnight ........................................... .. 
0 30, A.M ......................................... .. 
1 0 ......................................... . 
WNW ......... do ....... , ....... do ........ . 
WNW ........ . do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
1 25 L. C ................................. . WNW ......... do ............... do ....... .. 
1 30 ......................................... . WNW ......... do ............... do ....•.... 
2 0 ......................................... . WNW ......... do ............... do ........ .. 
2 30 ......................................... . WNW ......... do ............... do ....... .. 
3 0 ........................................ .. WNW ......... do ............... do ....... .. 
3 30 ......................................... . WNW ......... do ............... do ....... .. 
4 0 ......................................... . WNW ......... do ............... do ....... .. 
4 30 ........................................ . WNW ......... do .............. do ........ . 
5 0 ......................................... . WNW ......... do ............... do ....... .. 
5 30 ........................................ .. WNW... Fresh ............... do ....... .. 
6 0 ......................................... . WNW ......... do ............... do ........ . 
6 25 Rises ................................ . WNW ......... do ............... do ........ . 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
tl 0 . .. . .. .. . 30 29 . 501 65 
WNW ... 1 ...... do ............... do .... . .. .. 
WNW ... V ery fresh ........ do ....... .. 
WNW .......... do ............... do ........ . 








































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Ruffled .... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ... . ... .. 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled ... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
A vessel departing . 
Steamer Huron depart-
ing. 
A vessel arrived. 
A vessel arrived. 
Four vessels arrived . 
Three vessels returned, 
having departed on 
the preceding after-
noon; cause, unfavor-































~~ <ll ........ w <ll I ~...::: <ll ,_dOll 
.s..-. ..d ..-.J::i,......._ 
..., . ..., ro C) • 
...... <ll..=; ro..., 
..n ...... ~ ~..:s > ,:::: o ....... . .... ro o-5 o:: 
.... ;::l <ll 
.5.§ CllO::~ <ll 0 w ~.~"' w C) a:s C) $..t•""""'...__.. 
,.OC.l ~ 
.B ro .... <ll ~ ~i 0 ttl 0... ce ...... 2'"0 
............. w ""' ro <ll ...,::;.., o·"""' ~,:::: <ll:::; S'"d <ll C) <ll > p..<-o s~§ 82- 0 g~ 0 ~ 0 ..., ro 
<ll s ""' ~ ro ~ E-;<ll P=1 E-; 
h. m. o o 
8 30, A. IIi. ••••••••• •••••.••••••••••••••••••••••••.•• 
9 0 ......... 31 29.551 74 
9 30 .................. ············ ........... . 
10 0 ......................................... . 
10 30 ········· ········· ············ ........... . 
11 0 ········· ................................ . 
11 30 ......................................... . 
Noon .................. 37 29.543 72.2 
0 30, P.M ........................................... . 
1 0 ........................................ .. 
1 30 ........................................ .. 
1 50 u. c ................................ .. 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ......... 38 29.533 70.5 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 .. .. .. .. . 38 29 . 529 7 5 . 2 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 
8 30 






.. ~ ...£:: QJ 
..n <ll <ll t'n ~ rt'..d '"0 8;:: :::; <d ;::l <ll QJ 0 0 b ~ \...) w u 
WNW ... Very fresh .. Cloudy ...... 
1 
.............. . 
WNW ......... do ............... do ......... Cir. str. 3 
WNW ......... do ............... do ........ . 
~~~ ::: ::::J~::::::::: ::::::~~::::::::: 1 · 
WNW ......... do ............... do ......... . 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ......... Cum.Str.7 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do .... ""··· .............. . 
vVNW ......... do ............... do ....................... . 
WNW ......... do ............... do ....................... . 
WNW ......... do ......... Tol. cloudy. Cumulus 6 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . 
vV ............... do ......... To!. clear .................. . 
W ............... do ............... do ......... Cumulus 4 
WSW.... Fresh ............... do ......... . 
WSVV .......... do ......... Clear ........ . 
WSW .......... do ............... do ......... \ ............ . 
WSW .......... do ............... do ......... ···············! 
WSW .......... do ............... do ....................... . 
<ll<ll'"d 3] ~ 
'-'..., 
<ll <ll <ll 
-5 ~~ 
tz ~.=~ 
<ll ~ ro 
:c ~ ~1l.§ 
OJJ'"';::lc.J 





























Sl. ruffied .. .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffied ...... . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Sl. rough .. . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Ruffied ...... . 
...... do ....... .. 
...... do ........ . 
Remarks. 
A vessel arrived. 
Clouds WNW. 
A vessel arrived. 
Very thick and heavy 
clouds in theW. 
A vessel arrived and one 
departing. 
Two vessels arrived. 






















I J 38 :.~~~~::/::::::::: :::::::::::: :::::::::::: 
61 ~i~!·.·1:'~·· ::::::::;!!!::::::: :::::::::::::::::::::::: 
i ~ :~::~::1: :::::::: :::::::::::: :::::::::::: 
3 30 ........................ ................ .. 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ....................................... . 
6 0 ....................................... .. 
6 30 ......................................... . 
7 0 Rises ................................ .. 
7 30 ........................................ .. 
8 0 .. .. . .. .. 33.7 29.545 68 
8 30 ......................................... . 
9 0 ......... 35.5 29.555 70.5 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ......................................... .. 
Noon .................. 41 29.511 71 










. ~:. ~.'. 1 "44 .. ·T·29·: 44ci T. · 7'i ·:5 · .. 
WS,V .... I Very fresh ........ do ......... ' .............. . 
wsw .... 
1 
...... do ............... do ......... 1 .............. . 
WSW .......... do ............... do ....................... . 
~~~::::c::::~~::::::::: ::::J~::::::::: . ::::::::::::::: 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .... Fresh ......... Tol. clear .. .. 
WSvV .......... do ............... do ........ . 
WSW .......... do ............... do ......... , ............... 1 
WSW .......... do ............... do .................... .. 
WSW .... Light ......... Sl. cloudy .............. .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ......... , ............. .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ......... Tol. clear ... 
WSW .......... do ............... do ....... .. 
WSW .......... do .............. do ......... , ............. .. 
WSW .......... do ......... Clear ....... .. 
WSW .... Tol. fresh ......... do ....... .. 
WSW .......... do ......... Sl. cloudy ... l Stratus 9 
w~w .......... do ............... do ..................... .. 
SW ........ Fresh ............... do ......... Stratus 10 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ........ . ...... do ....... . 
WSW .......... do ............... do ....... .. 
WSW .......... do ......... Cloudy ...... 1 Stratus 10 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
vVSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ......... 
1 
............ .. 
WSW .......... do ............... do ...................... .. 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ..... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
Sl. ruffled .. .. 
.. .... do ....... .. 
...... do ........ . 
Tol. smooth 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do.: ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ........ . 
...... do ....... .. 































~ a.l"":' rn Q.)l 
0 
-:5"2 Q.) ,..od ...0 ...,,.D.,..... ·~""".' Q • 
cd .... ui ...... ~ -==~ ...... Q.) • I>~ Cl) o.._., ·~ d o...o...c: 1-< .... rn Q.) ~ 
.S.§ ~;;& Q.) - cd 1-< 1-< rn 0 o''"' 
,.D.c.. ..Q 
.... d 1-< Q o·~'-' 
0 ~ p... cd- Q.)Cl) ~ ~~n 
...... _ I'll 1-< cd "Q;"' Q.) .:: flio.S 0·- ~.:: ~ .... l=l'"C ::- P.,.Oa.l a.l,,... 0 s~ or= s~s s<.J 0 ... d 
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8 0 ::::::::r:::::::1:::::::::::r:::::::::: 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ....................................... .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
10 40 Sets ................................. .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30,A. M ......................................... .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 15 L. C ................................. . 
3 30 ......................................... . 
4 0 ........................................ .. 











"" .. .:: 
-:5 Cl) ui a.lQ.) OJ) 
-:5 p:l~ "0 5;:: .:: d :::s ~ Q.) 0 0 ~ 0 w 5 
~;:::::::: .. :.~~~/~·.~~~~:: .. ~.~~d~.~.:::::: ·.~~~~~~.~.~~ 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ....................... .. 
SW ..... : ........ do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ...................... .. 
WSW.... Fresh ............... do ...................... .. 
WSW .......... do ......... Sl. cloudy ................. . 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ....................... . 
WSW .... Tol. fresh ... · Tol. clear ................ .. 
WSW .......... do ............... do ....................... . 
WSW .......... do ............... do ....................... . 
;:::::::::: .. ~i.~~~::::::::: . ::::::~~::::::::: ::::::::::::::: 
Q.) I '"C 
..!:::~.:: ~·~ td 
~ ~~ 
..... <,::; 
'o : .S ui I 
~ ~ Cl.) .. (ii 
~J~ ~·5 
Q.) 0 d Q.) 





























Ruffied ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. ... . do ....... .. 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
Rough ...... . 
, ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Ruffied ..... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ...... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 


















~ :g 1:::::::::::::::::::':::::::::::: :::::::::::: ; ::::::::: : f~i~{:,;;j:::: ::~~:+:::::::::: :::::::::::::::, 
7 45 Rises , ................................. / WNW ......... do ......... j ...... do ....................... . 
8 o ......... 34.7 29.450 69 WNW ... I ...... do ........ r····do ......... Ci.str.0.5 
8 30 .................. / ........................ J W ......... 1 ...... do ......... i" .•.•. do ......... ··············· !· 
9 0 ......... 
1 
36 i 29.480 69 W ·········i·· .... do ............... do ......... J Cu.str.5 
~r :~ :H:::I:HJ::·:::·:·::: ::::.:·· .. :: ~ :::·· .. ·· rH:.~~.::::::-tEiET/:::::::.:· .. :: 
Noon .................. 1 43 1 29.496 69 W ........ -1-- ····do ....... ..l. ..... uo ......... Cir. Str. 31 ~ 38, r. M. :::::::::1::::::::: :::::::::::::::::::::::: ~ ::::::::: i ::::J~::::::::: I ::::J~::::::::: ::::::::::::::: 
1 30 J .................. 1 ........................ "\V ............... do ....•.... , ...... do ........................ ] 
~ 3~ !::::::::: :::::::::1::::::::::::::::::::::::1 ~ ::::::::: ::::J~::::::::: I ::::J~::::::::: ::::::::::::::: 
3 0 ......... 1 46.5 I 29.504 68.7 \V ....... ..l. ..... do ............... do......... Cumulo j 
, I Str.7.5 1 
vV ......... , ...... do ......... l ...... do ......... 
1 
............... 
1 W ......... 1 F'resh ........ l ...... do ....................... . 
W ............... do ......... J ..••.. do ........ . 
W ·········l ...... do ......... , Cloudy ...... . 
W ......... 
1 
...... do ......... 
1 
...... do ......... 
1 
.............. . 
W ............... do ............... do ....................... . 
W ......... l ...... do ......... l ...... do ......... Cirrus 2 
"\V ......... l ...... do ......... l ...... do ........ . 
W ·········1 Tol. fresh .... , ...... do ........................ , 
W ............... do ......•. T .... do ........................ 
1 I\::: !!ftt!~::·.·:·:: : !! ::.:IL.:.:.:,:·::-::::::::} 
W ............... do ......... l ...... do ......... l ............. .. 
W ............... do ............... do ...................... .. 
vVNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ......... 
1 
.............. . 
WNW ......... do ............... do ...................... .. 
WNW ... ....... do ............... do ....................... . 
~ ~~ :y::~r::::?:::::::::::: :::::::::::: 
4 30 1 ......... 1 ............................... .. 
5 0 ......... 1 ............................... .. 
5 30 ......... 1 ................................ . 
~ 3~ :: :::::::1 .. :~.: : .. . :.~.:~.~~ ..... ~.~ ... ~ ... 
11 :1 ,:::::::::1:::::::::1:::::::::::::::::::::::: 
10 30 , ......... 1 ................................ . 
11 0 .................. ' ...................... .. 
11 30 1 ......... , ......... , ............ 1 .......... .. 
11 50 Sets ................................. .. 
Midnight .... 
1 
......... 1 ......... 1 ...................... .. 
0 30, A. !II. ......... , ......... , ............ 
1 
........... . 










































, ...... do ........ ." 
...... do ......... 
1 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ......... j Clouds NW. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ......... l 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ......... ! 
...... do ......... J 
...... do ......... 
1 
.. .... do ........ . 
.. .... do ......... Clouds NW. 
...... do ........ . 
...... do ......... , 
.. .... do ........ . 
...... do ......... 
1 
.. .... do ......... 
1 
l 
...... do ......... , 
...... do ....... .. 
...... do ......... \ 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ......... l Clouds NNW. 
...... do ........ . 
. ..... do ........ . 
. ..... do ......... . 
...... do ........ . 
. ..... do ........ . 
Ruffled ..... .. 






























'rABLE A 11-0on tin ued. 
-= 
C) rn Q) l ,....,......_ a.> ,.s::<:l Wind. .g~ ~~ ..s:: .,...,,.o C) • 
.._. QJ "':' 
..... d s:: rn ro-' fli 0~ ....... ~ o..S::..S:: :> s:: 
.,..., ro :-. ;::; (J) "-/ 
.S .§ s a.> 0 rn ~ ~ P s::~ rn c.> d a·~ C) § · ~:; 0 ,.Oc.> ..s:: :-.a.> ¢: c:.i 0 c:tl 0.. "d.- ~ '1:1 C) ~ ;..; 'o~ rn :-. c:tl a.> "C ~~~ .. s:: a.> fli Q.l s:: Q.l C) (J) a.> a.> b..O 
-5 s::: c_:-. s s:: :n ..s:: '1:1 a.>· .... 0 s s 0 c:tl e ~ s 5 ~ s:: d ;::; s-.:::, :-. a.> a.> 0 a.>~ ro a.> s ~ 0 :-. ~ 0 ~ ;g E-c a.> J:Q E-c ..... 0 w 5 
.. 
.. 
h. m. o I o 
1 30, A.l\t. ......... .. ............................... NW ....... Tol. fresh .... Cloudy ...... • .. 





8 0 .......................................... N ................ do ............... do ....................... . 
8 30 ......... 33.5 29.642 64.5 N . ............... do .. .. ..... Tol. clear .... Cir. Str.5 
8 40 Rises ................................. N ................ do ............... do ...................... .. 
9 0 ......... 34 29.670 67 N ............... do ............... do ......... Cirrus 1 
9 30 .......................................... N .......... Fresh .. ............. do ....................... . 
10 0 .......................................... N ................ do ............... do ...................... .. 
10 30 .......................................... N ................ do ............... do ......... . 
11 0 .......................................... N ................ do ............... do ........ . 
11 30 .......................................... N ................ do ............... do ......... 1 ............. .. 
Noon .................. 34 29.719 70.5 N . ........ . ...... do ............... do ......... Cirrus 1 
0 30, P. 111. .................. , ........................ N .......... Lig ht ............... do ....... .. 
1 0 ............................. '!' """"'" N ................ do ............... do ......... . 
1 30 .......................................... ! N ................ do ............... do ......... l ............. .. 
Q) I '1:1 
~a.>s;:: ~] ed 
Q)~Q) 
-50..~ 
'o ~~ . s 2 I Sea. Remarks. 
a.> ~ ro 
~.M ~. § 
l:>..o:-.::lc.> 




























Ruffied ....... 1 Fine rain and snow. 
...... do ........ . 
...... do ........ . 
SJ. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Rough ..... .. 
...... do ........ . 
...... do ....... .. 
...... rlo ........ . 
...... do ....... .. 
...... do ......... , Slightly cloudy in SW . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
















2 0 ................. .1 .••...•••.•. 1 ........... . 
2 30 ................................ ......... . 
3 0 .. .. .. .. . 33. 5 29 . 713 71 
i :8 :::::::::::::::::::::::::::::r:::::::::: 
4 45 u. c ................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 . . .. .. . .. 33. 5 29 . 707 69 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 .............................. .......... .. 
8 30 ........................................ .. 
9 0 ......................................... . 
9 30 ........................................ . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ............................................ .. 
0 30,A.M . ........................................ .. 
0 50 Sets .................................. . 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ........................................ .. 














......... ......... 1"'"'"""1"""'"'" 
......... ································· 
......... ································· .~:.~:.:::::::::c::::::::::::::::::::: 
:::::::::.:::::::::1::::::::::::1:::::::::::: 
1
::::::::: 1 .. ~: ..... , .. ~~.: ~~~ .. , ... ~.~ :.: ... 
......... 38.3 29.621 71 
N ................ do ............... do ......... 1............... 3.57 ...... do ........ . 
NE .............. do ............... do........................ 3.52 ...... do ....... .. 
~~·.::::::: ::::::~~::::::::: ::::::j~::::::::: .~~~ ... ~~~:.:. t~~ ::::J~::::::::: 
NE .............. do ............... do........................ 3.60 ...... do ....... .. 
NE .............. do ............... do........................ 3.62 Ruffled ...... . 
NE . .... ......... do ............... do........................ 3.73 ...... do ....... .. 
NE .............. do ............... do....................... . 3.68 ...... do ....... .. 
NE .............. do ............... do ........................................... do ......... ! Not observed. 
NE .............. do ............... do ......... Cir. str. 2. 3.52 ...... do ....... .. 
NE .............. do ............... do........................ 3.57 ...... do ....... .. 
NE .............. do ......... ...... do......... ............... 3.53 ...... do ....... .. 
NE .............. do ............... do ........................ 3.48 Sl.ruffied .. .. 
NE .............. do ............... do........................ 3.49 ...... do ......... ! Clouds NvV. 
E ................ do ............... do........................ 3.45 ...... do ....... .. 
E ................. do ............... do......... .. .......... ... 3. 42 ...... do ....... .. 
E ................. do ............... do........................ 3.44 · ...... do ........ . 
E ................. do ............... do................ ........ 3.49 ...... do ....... .. 
E ................. do ............... do........................ 3.58 ...... do ........ . 
E ................. do ......... SI. cloudy.................. 3.53 ...... do ........ . 
E ........... Fresh ............... do........................ 3.51 ...... do ....... .. 
E ................. do ............... do........................ 3.47 ...... do ........ . 
E ................. do ............... do........................ 3.49 Ruffled ..... .. 
E ................. do ............... do......... ............... 3. 46 ...... do ........ . 
E ................. do ............... do......... ............ ... 3. 50 ...... do ....... .. 
E ................ do ............... do......... .. .. .. ..... .... 3. 53 ...... do ........ . 
E ................ do ............... do........................ 3.65 ...... do ....... .. 
E ................ do ............... do........................ 3.61 ...... do ........ . 
E ................ do ............... do......... ..... ......... 3.56 SJ. rough .. .. 
E ................ do ............... do........................ 3.52 ...... do ....... .. 
E ................ do ............... do........................ 3.59 ...... do ........ . 
E ................ do ............... do........................ 3.61 ...... do ....... .. 
E ................ do ............... do........................ 3.65 ...... do ........ . 
ESE ............. do ............... do......... ............ ... 3. 62 ...... do ........ . 
ESE ....... ...... do ............... do........................ 3.52 ...... do ....... .. 
ESE ............. do ......... Cloudy..................... 3.63 ...... do ....... .. 
ESE ............. do ............... do........................ 3.60 ...... do ....... .. 
SSE ............. do ............... do....................... 3.59 Rougher .. .. 
SSE ............. do ............... do........................ 3.56 ...... do ....... .. 
SSE ............. do ......... SI. cloudy.................. 3.52 ...... do ........ . 
SSE ............. do ............... do ......... 
1
............... 3.55 ...... do ....... .. 































s::~ <l)"""' rn 
. . I ..!:; • <l,) ,..qo:l ·3~ +',..<:I ..!:; ...., ..0"""' .....,o:~ <.) • ...... Cl)..c 
o:l+' rti s::,.?;l > s:: 0~ ..... o:l o-5 o:l 
:... ~ C) s:: 8 Cl) .... J:t. Q.) 0 rn Q.) ~ 
rn <.:> o:l :.... :... ·~·~ ;.....;:::'-' 
..0<.:> ,..<::1 ;:::; · ""' ~ ~~~ ...., o:l :... Q.) 0 o:l p., o:l- 2'"CI 
......,_ 
rn .... o:l :...::l+' o·;;: Q.) s:: Q.) '"C:I Cl) <.l CI> 
Cl) •'"' s:: 0..'"' s s:: P-.@8 
r <.l 0 s.s 0 o:l ~88 c.._, 0 @ <l) ;.< ~ ~ E-;<l) ~ E-1 
h. 'ln. 0 0 
9 30, A.M ......................................... .. 
9 50 Rises ................................. . 
10 0 ......... ................................ . 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 44.5 29.579 72 
0 30,r. M ...................................... . .. .. 
0 45 ........................................ .. 
1 0 ....................................... .. 
1 15 ........................................ .. 
1 30 .................................... . ... .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ........................................ . 
3 0 ......... 47.3 29.452 72.5 
3 15 ........................................ .. 
3 30 .......... ............................... . 
3 45 ......... ............................... .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ........................... , ............. .. 
4 45 ......................................... . 
5 0 
5 15 :::::::::!::::::::r :::::::::r :::::::::: 






.. s:: ..£: C) 
Q,)CI) b.O rn rn,..q 
s:: ~ '"C:I 5 ~ ::l ~ Q.) 0 0 ~ u ri:i 6 
SE ... .. .... Fresh ......... Sl. cloudy ................. .. 
SE ............... do ............... do ....................... . 
RE ......... ...... do ......... ...... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do......... Cloudless. 
SE: .............. do ............... do ....................... . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ......... 1. 
SE ............... do ............... do ........ . 
SE ............... do ......... Cloudy .... .. 
SE ............... do ............... do ......... 1 .............. . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ......... 1 ........... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SSE ............. do ............... do ......... ! Stratus 5 .. 
SSE ............. do ........ V ery cloudy. 
~~~ ::::::: ::::J~::::::::: ::::J~::::::::t::::::::::::: l 
SSE ............. do ......... . ..... do ....... .. 
SSE ............. do ............... do ....................... . 
SSE ............. do ........ Drizzly rain .. 
SSE ............. do ............... do ......... . 
SSE ............. do ......... Cloudy ...... . 





...... ~.s ..n 
0 ~ ~ (d 
..... ~ ~.oS in 5 g ·~ 






























Rougher .. .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
Tol. rough .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ...... : .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 

















5 30 ........................................ .. 
5 45 ........................................ .. 
5 50 u. c ................................ .. 
6 0 ......... 45.5 29.411 72.5 
6 15 ......... ········· ....................... . 
6 30 ....................................... . . 
6 45 ......................................... . 
7 0 ......... ········· ...................... .. 
7 15 ........................................ .. 
7 30 ........................................ .. 
7 45 ......... ............................... .. 
8 0 ....... .................................. . 
8 15 ........................................ .. 
8 30 ........... . ..... . ....................... . 
8 45 ......................................... . 
9 0 ........................................ .. 
9 15 ........................................ .. 
9 30 ......................................... . 
9 45 ......................................... . 
10 0 ......................................... . 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Midnight ............................................ .. 
g ~g' A. 111. ::::::::: ::::::::: :::::::::::: :::::::::::: 
0 45 ........................................ .. 








. 3 0 
3 15 
3 30 
Sets .. , ......... , ............ , ........... . 
•••••••• •I I •••••••• I •••••••••• ~ • I ••••••••••• I 
SSE ............. do ............... do ......... 
1 
............. .. 
SSE ............. do ............... do ....................... . 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ......... Stratus 6 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............ ; .. do ......... , ............. .. 
SSE ............. do ............... do ........ . 
SSE .. . .......... do ............... do ......... , .............. . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... .............. . 
SSE ..... ........ do ............... do ...................... .. 
SSE ............. do ............... do ....................... . 
SSE ............. do ............... do ....................... . 
SSE ............. do ......... · ...... do ....................... . 
SSE ............. do ............... do ....................... . 
SSE....... Tol. fresh ......... do ...................... .. 
SSE ............. do ............... do ........ . 
SSE ............. do ......... ...... do ........ . 
SSE ............. do ............... do ....................... . 
SSE ............. do .............. do ....................... . 
~~~::::::: -~~~~~::::::::: ::::J~::::::::: ::::::::::::::: 
SSE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do .. . ..... . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ........ . .............. . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S. .......... Gentle .............. do ...................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ...................... .. 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ..... .. .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... ; .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
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TABLE A 11-Continued. 





':5 Q) ui Q) Q) bD .s ?J~ s:: "'C 5;:: cd ;:I Q) Q) 0 0 b ~ 5 u rn 
SE..... .... Gen tle....... Cloudy ...... ............. .. 
SE ............... do ......... Misty ...... .. 
SE......... Light. .............. do ....................... . 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ...................... .. 
SW ............. do ......... Rain ........................ . 
~~.::::::: ::::::~~·::::::J::::J~::::::::: :: ............ . 
SE ............... do ......... l·····:do ......... ~ ............. .. 
SE ......... Tol. fresh... M1sty ........ 
1 
.............. . 
SE ............... do ......... 
1 
...... do ....................... . 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 
!I!::::::: ::::: :!! :::::::::1::::: !I!::::::::: I::::::::::::::: 
ESE ....... Light ......... , ...... do ......... l .............. . 
WSW .......... do .............. do ...................... .. 
NW ............. do ............... do ....................... . 
NW ............. du ......... 1 ...... do ......... 
1 
.............. . 
NW ............. do ......... l •••••• do ...................... .. 





Q) Q) Q) 
....:: p.,~ 
.... !1l 
'8 ca.s~ I 
.... ~ a) 8 





























Sl. ruffied .. . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
Sl. rough ... . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Ruffied ...... . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
I Remarks. 
A dense fog. 
Wind variable. 
Considerable current in 
the river. 
















10 0 .................. ············ ············ 
10 15 ......... ········· ············ ············ 10 30 ........................................ . 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 5 Rises ................................. . 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 35 ......................................... . 
~TIH::. ·t~1f+H'--. ::-tr::::::·t- ::::::H::: 
~~:::::::: ::::J~::::::::: .. ~~~~~:.:::::: , .............. . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
11 45 ......................................... . ENE ............ do ............... do ........ . 
11 53 ........................................ .. ENE ............ do ............... do ........ . 
Noon ................................................. .. E ................ do ............... do ..................... . 
0 15, p, M .......................................... . 
0 30 ........................................ .. 
0 45 ......................................... . 
E ................. do.~ ............. do ..................... . 
E........... Light ............... do .................... .. 
SE ............... do ............... do ....................... . 
0 55 ........................................ .. SE ............... do ............... do ....................... . 
1 0 ......................................... . SE ............... do ......... Rain ........ .. 
1 15 ......................................... . SE ............... do ............... do ........ . 
1 30 ........................................ .. SE ............... do ............... do ....... .. 
1 45 ......................................... . SE ............... do ............... do ....... .. 
2 00 .. .. .. .. . 49 29.035 70 
2 15 ......................................... . 
SW ............. do ......... Dense fog ... Stratus 10. 
SW ............. do ............... do ...................... .. 
2 30 ........................................ .. NE .............. do ............... do ...................... .. 
2 45 ........................................ .. NE .............. do ............... do ...................... .. 
3 0 ......... 52.5 29.005 70 
3 10 ........................................ .. 
NE .............. do ............... do ......... Stratus 10. 
NNE ............ do ............... do ....................... . 
3 15 ......................................... . 
3 23 ........................................ .. 
NNE ............ do ............... do ........................ 1 
NNE ............ do .............. do ....................... . 
3 30 ........................................ .. NNE ............ do ............... do ....... .. 
3 37 ......................................... . N ................ do ............... do ..................... . 
3 40 ......................................... . N ................ do ............... do ...................... .. 
3 45 ......................................... . N ................ do ............... do ...................... .. 
3 50 ........................................ .. N ................ do ............... do ...................... .. 
4 0 ........................................ .. N ................ do ............... do ...................... .. 
4 5 ........................................ .. 
4 15 ......................................... . 
N ................ do ......... Drizzly rain ............. .. 
N ................ do ............... do ....................... . 
4 20 ........................................ .. N ................ do ............... do ....................... . 
4 30 ........................................ . N ................ do ............... do ...................... . 
4 37 ......................................... . N ................ do ............... do ...................... .. 
4 45 ........................................ .. N ................ do ............... do ...................... .. 
5 0 ......................................... . N ................ do ............... do ...................... .. 











































...... do ....... .. 
...... do ........ . 
I ::::J~::::::::: Sl. rough ... . ...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ... .... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do .. . ..... . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Strong current running 
up river. 
Current is reversed and 
running strong to lake-
ward. 
Strong current setting 
up the river. 
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..!:<:~ s:: ~·-= ~ 
Q)~~ 
-5 p.,~ 
'- 00 s:: • 
0 <d.,... 00 
<1) ... iii 
i~ ;.§ 
........ ~ ;.J 0 
<!) := <:! Q) 
::r:: 00 bJJ"' 
Sea. 
g s~ r-;td Ss8 1 ::l~ ~ ..., ~ ~..., ~ ~ 8 w ~ 
--1 -------1 I ! I I i 
1859. h. 'ln. 0 0 
Ape;[ 10 5 15, P, "· .................. ] ............ "''""""! N .......... 1 Light. ....... / Drizzly rain............... 4.23 SJ. rough ... . 




5 30 .......................................... NE .............. do ............... do........................ 4.56 ...... do ....... .. 
~ i~ ::::::::>::::::: :::::::::::{:::::::::: ~!:::::::: ::::::~~::::::::: ::::JL::::::: ::::::::::::::: t~~ ::::::~~::::::::: 
6 0 ......... 50 28.909 68 NE .............. do ............... do ......... Raining... 4.34 ...... do ....... .. 
6 10 .................. 
1
............ .. .......... NE .............. do ............... do......... .... ........... 4. 46 ...... do ....... .. 
6 15 .......................................... N·E .............. do ............... do........................ 4.66 ...... do ....... .. 
6 24 .......................................... NE ........ 1 ...... do ............... do........................ 4.83 ...... do ....... .. 
6 30 .......................................... NE .............. do ......... Hazy and ............... 5.00 ...... do ....... .. 
misty 
~ i~ :~::~?::::::::: :::::::::::::::::::::::: i~::::::::r::::~~::::::::: ::::::H::::::::: ::::::::::::::: tl~ ::::::~~::::::::: 
7 0 ......... ~ ..................... , ............ E ........... , ...... do ............... do........................ 4.18 ...... do ........ . 
! ~ ::::::j::::::::: :::::::::::·1:::::::::::: f:~::::::::y::::u::::::::: ::::JL:::::: ::::::::::::::: Hi ::::JL:::::: 
7 41 ......... ~ ................................. , S ................. do ............... do........................ 4.38 ...... do ....... .. ~ :~ 
1
::::::::: ::::::::: :::::::: ::::]:::::::::: :: ~~~::::::: ::~~~iL:::::: ::~:~~gr::·:·:·:·:·: ::::::::::::::: U~ ::: :JL: ::::: 
8 22 ·········1 ......... 1 ............ , ............ SSE ............. do ............... do........................ 5.10 ...... do ........ . 
8 26 .......................................... SSE ............. do ............... do........................ 4.85 ...... do ........ . 

















~ ~~ ::::::::r::::::::::::::::::.l:::::::::::: 
8 45 J ......... , ......... l ............ l············ 















10 40 ......... !· ................................ . 
10 45 ......................................... . 
10 53 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 20 ......... 1 .. ·······1 ....................... . 
n ~~ ::::::::r:::::::c::::::::: :::::::::::: 
Midnight ............ ········· \ ....................... . 
~ ig' A.M. ::::::::: ::::::::: ~~ :::::::::::: :::::::::::: 
0 35 ......... ········· ....................... . 
0 45 ......................................... . 










::..:··:: :::::·::r::::::H HH:::: 
:~~~~:: ::::::::r :::::::::: :::::::::::: 
lli:::::::::::JL:::::r::JL:::::r:::::::::::::l 
SSE ............. do .............. do ....... .. 
SSE ....... I Vcryfrcsh .. l ...... do ........ . 
SSE ............. do ......... l ...... do ........ . 
SE ......... j ... . .. do ......... l •.••.. do ....... .. 
SE ............... do ............... do ........ . 
SE ........ .I ...... do ....... l •••••• do ...................... .. 
SE ......... ! •••••• do ............... do ......... l ............. .. 
SE ......... I Strong ....... ' ...... do ......... ~ ............. .. 
SE ............... do ............... do ...................... .. 
SSE ....... ~ ...... do ......... j ...... do ......... 1 .............. . 
SSE ............. do ......... 1 ...... do ....................... . 
SSE ....... J ...... do ......... : ...... do ...................... .. 
SSE ............. do ............... do ..................... .. 
SSE ....... , ...... do ............... do ......... ! ............. .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ...... \ ...... do ............... do ....... .. 
SSE ....... 
1 
...... do ............... do ........ . 
S ................. do.: ............. do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ...... .. 
S ................. do ............... do ....... .. 
S .. ............... do ............... do ....... .. 
SW .............. do .............. do ........ . 
~~:::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ......... 1 ............... 1 
~!::::::::: ::::::i~::::::::: ~ ::::::i~:::::: .::: l : ............. . 
SE ............... do ............... do ........ . 
SE ......... Fresh .............. do ......... 1 .............. . 
WSW .......... do ............... do ....... .. 
wsw .... J ...... do ............... do ........ . 
YVSW .......... do ............... do ......... 
1 
.............. . 












































...... do ....... .. 
::::J~:::::::J 
.. .... do ......... j 
.. .... do ......... 
1 .. .... do ....... .. 
. ..... do ......... 
1 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
Rougher .... . 
.. .... do ....... .. 
...... do ........ . 
.. ... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
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Q) I "0 
...!:<:~ ~ ~--? ~ 






'(j) ~ ~~ 
~ 
Sea. Remarks . 
I 11----------------
. h. m. o o I 
2 30, A.M ........................................... WSW .... Fresh ......... Foggy...................... 3.99 Rougher ... .. 
2 45 .......................................... WSW .......... do ............... do........................ 3.92 ...... do ........ . 
3 0 .......................................... WSW .... Light ............... do........................ 4.07 ...... do ........ . 
3 15 ......... , ................................. WSW .......... do ......... Rain......................... 4.15 ...... do ....... .. 
3 30 .......................................... WSW .......... do ................ do........................ 4.27 ...... do ....... .. 
3 45 .......................................... WSW .......... do ............... do........................ 4.30 ...... do ....... .. 
4 0 ......................................... WSW .......... do ............... do........................ 4.31 ...... do: ...... .. 
! ~g :::::::::c:::::: :::::::::::: :::::::::::: ~~~:::: ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: ::~~ ::::J~::::::::: 
4 45 ......... 1 ................................. WSW .......... do ......... Heavy rain................. 4.23 ...... do ....... .. 
~ i~ ::::::::: ::::::::: :::::::::::: :::::::::::: ;~~:::: ::::JL::::::: ::::::iL::::::: ::::::::::::::: t~~ ::::JL::::::: ~ ~~ :::::::::1::::::::: :::::::::::: :::::::::::: ~~~:::: ::::J~::::::::: :::::·~~::::::::: ::::::::::::::: t~~ ::::J~::::::::: 
6 0 .......................................... W ............... do ......... J-Iazy ......... ............... 4.31 ...... do ....... .. 
6 15 .......................................... W ............... do ............... do........................ 4.52 ...... do ....... .. 
6 30 .......................................... W ............... do ............... do........................ 4.21 Sl. rough .. .. 
6 45 .......................................... SW ...... , ...... do .............. do........................ 4.12 ...... do ........ . 
6 53 .......................................... SW ............. do ............... do........................ 4.31 ...... do ....... .. 
7 0 ......... j 50 28.811 67 WSW .... Fresh ......... Very cloudy. Nebula10 4.52 ...... do ........ . 















8 0 ......... 49 28.837 72 
8 15 .................. ············ .......... .. 
8 24 ........................................ .. 
8 30 ........................................ .. 
8 45 ......................................... . 
W ............... do ............... do ......... 
1 
.............. . 
W ............... do ............... do ......... NebulalO 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
8 51 ........................................ .. W ............... do ............... do ....... .. 
9 0 ......................................... . WSW .......... do ............... do ........ . 
9 5 ........................................ .. WSW .......... do ............... do ........ . 
9 15 ........................................ .. WSW .......... do ............... do ........ . 
9 30 ......................................... . SW ............. do ............... do ........ . 
9 45 ........................................ .. SW ............. do ............... do ........ . 
9 55 ......................................... . SW ............. do ............... do ........ . 
10 0 ........................................ .. 
10 -15 ........................................ .. 
SW ....... Very fresh ........ do ....... .. 
W .......... ...... do ............... do ....... .. 
10 30 ......................................... . 
10 40 ........................................ .. 
10 45 ....................................... .. 
~ ::::::::: ::::J~::::::::: ::::J~::::::::t:::::::·:::: .. 
W ............... do .............. do ........ . 
10 53 ........................................ .. W ............... do ............... do ....... .. 
11 0 ....................................... .. W ............... do ............... do ........ . 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Noon .................. 45.5 28.950 68.5 
0 15, P.M. Rises ............................... .. 
W ............... do ............... do ......... 1 ............. :. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... Nebula 10 
W ......... Fresh ............... do ....... .. 
0 30 ....................................... .. 
0 45 ......................................... . 
W ........... , ... do ............... do ......... , .............. . 
W ............... do .............. do ....... .. 
1 0 ......................................... . W ............... do ............... do ........ . 
1 15 ......................................... . W ............... do ............... do ........ . 
1 30 ......................................... . 
] 45 ....................................... .. 
W ............... do ............... do ......... , ............. .. 
SW .............. do ............... do ....... .. 
2 0 ........................................ .. SW .............. do ............... do ....... .. 
2 15 ......................................... . 
2 30 ......................................... . 
2 45 ........................................ .. 
3 0 ....................................... .. 
3 15 ......................................... . 
3 30 . . .. .. .. . 49 29 . 036 69 
3 45 ........................................ .. 
4 0 ......................................... . 
4 15 ......................................... . 
4 22 ......................................... . 
4 30 ......................................... . 
SW .............. do ............... do ....... .. 
S\V .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... , ............. .. 
SW ........ Very fresh ....... do ...................... .. 
SW .............. do ............... do ......... Cu. str. 10 
W ............... do ............... do ....... .. 











































...... do ....... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
A buoy was this day 
fixed to designate the 
south channel. 
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h.m. 
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0 st< Od s <:) s:: 0 <l)<l) :-. ~ s 8 :;s eel Eo! ~ 
-----------
0 0 
......... , 46 29.022 I 65 
1~·1~!1!!!!!!!!:1 :!!!!!!!!!!! 1 !!!!!!!!:!!! 
::::::::::::::::::!:::::::::::::::::::::::: 

























vV ......... , Very fresh. Very cloudy ............. .. 
"\V ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ......... 1 ...... do ............... do ...................... .. 
'V ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
~ ::::::::r::JL::::::: ::::J~::::::::: ::::::::::::::: 
W ......... · ...... do ............... do ......... Nebula10 
W ............... do ............... do ....... .. 
~~~:::: ::::JL:::::: ::::JL::::: I~ ::::::::::::J 
WSW .......... do ......... ~ ...... do ........................ , 
WSW .......... do ............... do ....................... . 
vVSvV .......... do ............... do ......... , ............... \ 
~ ::::::::: ::::J~::::::::: ::::::~~::::::::r::::::::::::: ' 
W ............... do ............... do ....................... ·I 
W ............... do ............... do ....................... . 
W ......... Fresh ......... Cloudy .................... .. 
W ............... do ............... do ........................ 
1 
ltV ............... do ......... SJ. cloudy ................ .. 
W ......... 1 ...... do ............... do ...................... .. 






'o ~.e ,n 
<l) -
..._,) t) .... ~ "fn~ ~.§ 
'CJ ::s d'"' 





























Sl. rough ... . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ......... l 
...... do ......... , 
















10 15 , .................. '
1 
............ 1 ............ WNW ... 
1
1 
...... do ......... 1. ..... do ........ 'l' .............. : 
~g ~g 1::::::::: ::::::::: ~ ::::::::::::1:::::::::::: ~~~::: ::~~:~:·:~~~~::: :~i~:l~~i~~~-:::: :::::::::::::::1 
11 0 ................. ~ ........................ WNW ... 
1 
...... do ............... do ........................ , 
n ~g ::::::::: :::::::::c::::::::: :::::::::::: ;~~::r::J~::::::::: ::::::~~::::::::: ::::::::::::::: 
1 11 34 ········r··· .. ···!··· ..................... WNW ... 
1 
...... do ............... do ...........••........... 1 
1i!~:g:.t ,;·: ::.:.: :}:::: :::::~:: :::::::::: ···::::::::: [:f.~::: ::J.I~::::::::: ;:flei~::.:.:::: :;:: ;;;:;;:;;;; 
1 15 ......... 1 ......... 1 •••••••..•.••.•.•.••••• N ......... "1" ••••• do ............... do ......•.. ( .............. . 
1 30 .................. . 
1 
............ 1 ............ 
1 
N ................ do ............... do ...................... .. 
1 39 ......... ! ................................. N .......... j ...... do ...... _ ......... do ......... l .............. . 
! :~ 1:::::::::1:::::::::
1




......... 1 ................................. NNE ...... \ ...... do ............... do ...................... .. 
~ 4~ , .. s~t~:: ! ::::::::: lj :::::::::::: :::::::::::: ~~~::::::c::J~::::::::: ::::J~::::::::: :::::::::::::::1 
3 19 1......... ......... ........ .... ............ NNE ...... I ...... do ............... do ...................... .. 
3 30 ......... ......... .. ...... .... .. .......... N ................ do ............... do ...................... .. 
i ~~ 1::::::::: :::::::::!:::::::::::: :::::::::::: Hi:::::::r::JL:::::: ::?:~~f~~:::: :::::::::::::: 
5 30 I··· .......... ·····!···· ... . .... ...... ... ... NE. ·······r· .... do .....•......... do ....•.................. 
~ ~g 1::::::::: :::::::::1:::::::::::: :::::: :::j ii :::::: ::r ::J~::::::::: ::~~J~~:~~::: ::::::::::::::: 
6 51 .................. / ........ : ............... j SE ......... 1 ...... do ............... do ......... 1 ............... , 
+ 3~ ::::::::: ::::::::: j:::::::::::: :::::::::::: ~~ii::::::: ll ::::J~::::::::: ::::J~::::::::: ::::::::::::::: 
8 0 ......... 41 29.400 61 ESE. ............ do ............... do ......... j Ci. str. 2. 1 
8 10 L. C .................................. ESE ............. do ......... l ...... do ...................... .. 
8 30 .............................. 
1 
............ ESE ....... Gentle ............. do ........................ ! 
9 0 ......... 41.5 29.414 65 ESE ............. do ............... do ......... Ci. str. 2. '! 
9 30 ......... ......... ............ ...... ...... ESE ............. do ............... do ...................... .. 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ......... , 
...... do ........ . 
...... do ......... J 
...... do ......... , 
...... do ........ . 
...... do ......... l 
Ruffled ...... . 
.. .... do ......... , 
...... do ......... r 
...... do ....... .. 
...... do ........ . 
11 ::::::~~::::::::: ...... do ......... ::::J~::::::::: Ii 
...... do ...... .. 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ......... , 
...... do ........ . 
...... do ......... , 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
1 ...... do ......... ! 





















































































'Cd ;:.., .: 
M s.... Q) 
<l>::S....., 
p_,O<l> 
s t s ~S8 
h.m. o o 
10 30, A.M ......................................... .. 
10 45 ......................................... . 
11 0 ................. . ...................... .. 
11 15 ........................................ .. 
11 30 ......................................... . 
Noon .................. 41.7 29.394 65 
0 30,P.M .......................................... . 
0 45 ......................................... . 
1 0 ......................................... . 
1 30 Rises ................................ .. 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ......... 43 29.279 67 
3 30 ......................................... . 
4 0 ........................................ .. 
4 15 ...................................... .. 
4 30 ......................................... . 
4 42 ......................................... . 
!) 0 ........................................ .. 
5 30 ........................................ .. 
5 41 ........................................ .. 
6 0 .. .. .. .. . 41. 3 29 . 290 .......... .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
~ :~ :::::::::::::::::1::::::::::::::::::::::: 
TABLE A 11-Continued. 
s 
























ESE ....... Gentle ........ Sl. cloudy ................ .. 
NE .............. do ............... do ...................... .. 
NE ........ Light ......... Cloudy ................... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ...................... . 
NE .............. do ............... do ......... Stratus 6. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 
NE ... : .. ~ .. ......... do ............... do ...................... .. 
E ................ do ............... do ....................... . E.-.:: ... : .. ...... do ......... ...... do ...................... .. 
E ... :.: .... Fresh ............... do ..................... .. 
E. · ............... do ............... do ......... Cu. Str. 8 
NE .............. do ............... do ......... . 
NE .............. do ............... do ......... . 
NE ......... : .... do ............... do ......... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ............. .. 
NE .............. do ............... do ......... . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... 
1 
.............. . 
NE .............. do ............... do ......... Stratus 4. 
NE .............. do ............... do ...................... .. 
NE .............. do ......... Sl. cloudy .................. J 
NE ........ Very fresh ........ do ........ . 
NE ............. do ......... Tol. clear ... ,. 
·NE .............. do ............... do ...................... .. 
C) I "d 
,..!tj<l>s;:: ~] cd 
<l) .... ~ 
-:5 g.~ 
'o ~ .~ ..n 
~~area ~~ ~.§ 
·- s... ;.....l () 





























Smooth .... .. 
._ ..... do ....... .. 
Sl. ruffled .. . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 




















~ r Ap,i!J3 
01 
~ 
8 35 u.c .......... ············ ........... . 
8 43 .................. ············ .......... .. 
9 0 .................. ············ ........... . 
9 30 ......... ········· ············ ........... . 
10 0 ········· ········· ············ ············ 
10 12 ········· ········· ············ ........... . 
10 30 ········· ········· ....................... . 
11 0 ··•··•··• ................................ . 
11 30 ......................................... . 
Midnight ............................................ . 
0 30, A. l\1. ......................................... . 
1 0 ......................................... . 
1 26 ........................................ . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ......................................... . 
3 25 Sets ................................ . 
3 28 ......................................... . 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ . 
5 0 ......................................... . 
5 22 ......................................... . 
5 30 ..... ~ ................................... . 
6 0 .................. ······•····· .......... .. 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ......................................... . 
7 45 ......................................... . 
8 0 . . .. .. . .. 4 7 29 . 329 71 
8 30 ........................................ .. 
9 0 L . C. 48 29.314 65 
9 30 ........................................ . 
11 0 ........................................ .. 
10 30 ......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ......................................... . 
Noon .................. 47.7 2!>.332 69.5 
0 30, P.M ......................................... .. 
1 0 ........................................ .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ...... Fresh ......... Sl. cloudy .. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ......... Cloudy .... . 
SE .............. do ............... do ....... . 
SE. ..... .. Light ............... do ........ . 
SE .............. do ............... do ........ . 
SE .............. do ............... do ....... .. 
SE. ... .... Gentle .............. do ....... .. 
SE ............... do ............... do ....................... . 
SE ............... do......... Misty ...................... . 
SE ............... do ........ . ...... do ....................... . 
SE ............... do ............... do ....................... . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ........ . 
ENE ........... do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do......... Foggy ...... . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... , .............. . 
ENE ...... Light. .............. do ........ . 
ENE ............ do ............... do ........................ 1 
ENE ............ do ............... do ....................... . 
ENE ............ do ......... Dense fog ... Fog ....... . 
ENE ............ do ............... do ..................... .. 
ENE...... G entle .............. do ....................... . 
ENE ............ do ............... do......... Fog ....... . 
ENE ............ do ............... do ........ . 
ENE ............ do......... Foggy ...... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
N ................ do ............... do ...................... .. 
N ................ do ............... do......... Fog ....... . 
N ................ do ............... do ....................... . 











































Rough ..... .. 
. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
······do ........ . 
. ..... do ....... .. 
Sl. rough ... . 
...... do ........ . 
.. .... do ........ . 
Ruffled ..... .. 
. ..... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Smooth ..... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 









































































Cll,-... Ill Cl)l 
...!::;• Cll ...!:;c:tl 
.... ...!::; ...!::; .... ..a,....... 
.._.c:t! (.) . 
..... Cll...: rti 0~ s::~ o-:;S'd Cll ..__, .... c:t! 
00 <I) ~ s:: s Cll>:~ c:t! 1-< 1-o ·~""'~·1"""'4 ~ ·~ '-:: ...!::; ::::$•.-< 1-< (.) 
0.. ....., c:t! <I)Cll f53 o::: ...... ~"0 ~rJl 1-< c:t! Cll £::: S'"d Cll (.) Cll s:: 0..1-< o..~-os 0 SJ.l 0 s:: ~ s 2 0 1-< c:t! ~ Cll ~ c:t! E-tQ,) iXl E-t 
-------
0 0 
......... . 44.3 I 29.289 I 73 
........ • I 42.2 I 29 .130 I 72 
u. c ........................ , .......... .. 
......... 1 ......... 1 ........... '1' .......... . 
::::::::::::::::::::::::::::::~:::::::::::: 




















N .......... Light ......... Foggy ...... . 
N ................ do ............... do ........ . 







.. N .......... Fresh ......... Very cloudyl,, 
N .' ............... do ........... ~~.~:~.~~·~: . Fog ...... .. 
N ................ do ............... do ......... .. 
N ................ do ............... do ....... .. 
N .......... ...... do ............... do ...................... .. 
N ................ do ............... do , ..................... .. 
N ................ do ............... do .................... .. 
N ................ do ............... do ....................... . 
NNE ........... do ............... do......... Mist. .... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... ,. 
NE .............. do ............... do ......... . 
NE ........ Tol. fresh ......... do ......... . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. .. 
NE ............. do ............... do ......... . 
NE .............. do ............... do ......... . .. 
NE .............. do ............... do ......... .. 
.. 
NE ........ Light ......... Cloudy ....... . 
NE .............. do ............... do ......... . 
E ................. do ............... do ......... . 
E ................. do ............... do ......... . 
.. 
Cll I "t:f ~~ >: ~-~ ro 
CJ~~ 
-:5 P-.~ 
'o ~.s ::3 Q,) - c:t! 1:~ ~.§ 
0.01-o::::S(.) 
.... :::s c:t! Cll 





























Sl. ruffled ... 
...... do ........ . 
Ruffle d ...... . 
...... do ....... .. 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
















11 0 .......................................... E ................. do ............... do ....... .. 
11 30 ............................. ~ ............ E ................. do ............... do ........ . 
Aprill4 l;ir:t~-· :H:-:: ::..-:::: -:::.-:::.:: LHC ~~FH :::HF:::::: :LtF:._.:: 
2 0 .......................................... SW ........ To!. fresh ......... do ........ . 
2 30 .......................................... SW .............. do ............... do ........ . 
2 42 .......................................... SW .............. do ............... do ........ . 
3 0 ......... .................... . ............ SW ........ Fres h ........ Cloudy ...... . 
3 30 .......................................... SW .............. do ............... do ......... 1 .......... .. 
3 43 ......................................... SW .............. do ............... do ........ . 
: :~ ::~~~~:: ::::::::::::::::::::::::::::::::: ;:::::::::: ::~:t]1~:::::::: ::::J~::::::::r:::::::::: ... 
4 30 .......................................... W ................ do ............... do ....... .. 
5 0 .......................................... W ................ do ............... do ....... .. 
5 30 .......................................... W ................ do ............... do ....... .. 
6 0 .......................................... W ................ do ............... do ......... 1 .............. . 
6 30 .......................................... W ................ do ............... do ....... .. 
7 0 .... .. ... .... .. ... .. .......... .. .. .. .. . ... W .... .. .... Very strong ...... do ....... .. 
7 30 .......................................... W ................ do ............... do ........ . 
7 45 .......................................... WSW .......... do ............... do ....... .. 
8 0 ......... ......... .. .......... ........ .... WSW .......... do ............... do ........ . 
8 30 ... .. .... .... .. ... .. .......... .. .... .. .. .. WSW .......... do ............... do ........ . 
9 0 ......... 35 29.099 75.2 WSW .... Gale ................ do ....... .. 
9 30 ......................................... WSW .......... do ............... do ........ . 
9 50 L. C. .... ..... .. .......... ........ .... WSW .......... do ............... do ....... .. 
10 0 .... .. .. ......... .... ........ ............ WSW .......... do ............... do ........ . 
10 30 .......................................... WSW .......... do ............... do ........ . 
11 0 .......................................... WSW ......... do ............... do ....... .. 
11 30 .... ..... .... ..... .. .......... .. ...... .... WSW .......... do ............... do ........ . 
Noon .................. 37.2 29.165 73.7 WSW .......... do ............... do ....... .. 
0 30,J>. M ........................................... WSW .......... do ............... do ........ . 
1 0 .................. , ....................... WSW .......... do ............... do ....... .. 
1 30 .............. ,, ......................... WSW .......... do ............... do ........ . 
2 0 ......... , .... ,, .......... , .............. WSW .......... do ............... do ...... .. 
2 30 ............... , .......................... WSW .......... do ............... do ........ . 
· 3 0 ......... 40 ~9.184 73.7 WSW ..... , .... do., ............. do ......... \ Cu.str.9 










































Sl. ruffled ... 
...... do ........ . 
...... do ........ . 
Ruffied ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
..... . do ....... . 
.. .... do ....... . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. ... . do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ......... , Wind blustery 
...... do......... squally. 
. ..... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
Sl. rough .. .. 































































1-< Q) !!"0 
C)"'d 







































C1) I "d 
~~ s:: ...-·~ c:d 




..... d s:: • 
0 .. ·-~ 
..., ~ ~d "fc~ M.§ 
'@ ~ ~ ~ 




s 8 s ~S2 
---1 1--1---1---l I 
E~ 




h. m. o o 
4 30, p, M. ·•••••••• ·•••••••• •••••••••··· •••••••••·•· 
5 0 ....•......................... ..••.•. : ... . 
5 30 ......................................... . 
6 0 . . . . . . . . . 42.7 29 .167 73 
6 30 ........................................ . 
7 0 ......•.......••...••..................... 
7 30 ......................................... . 
8 0 ...........................•.. ···•··••···· 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ......................................... . 
10 0 ........................................ . 
1010 u.c ................................ .. 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
lVlidnight. ..................... ········· ... ········· ... 
0 30, A.M ............................... •••••••••• .. 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ......................................... . 




Sets. 1 ......... 1 ........................ . 
••••• , ••• l••••••••• l••••••••"••• l•••········· 
WSW .... Very strong Cloudy..................... 3.28 Sl. rough ... . 
WSW .......... do ......... Tol, clear.................. 3.35 ...... do ........ . 
WSW .......... do ............... do........................ 3.38 ...... do ........ . 
WSW .......... do ............... do ......... Cloudless. 3.27 ...... do ........ . 
WSW .... Strong ............. do........................ 3.36 ...... do ........ . 
WSW .......... do ............... do........................ 3.33 ...... do ........ . 
WSW .......... do ............... do........................ 3.45 ...... do ........ . 
WSW .... Veryfresh ........ do........................ 3.28 ...... do ........ . 
SW .............. do ............... do........................ 3.34 ...... do ....... .. 
SW ........ Fresh . . ...... Clear........................ 3.51 ...... do ........ . 
SSW ...... Very fresh .. Sl. cloudy.................. 3.46 Rough ...... . 
SSW ...... Strong...... Cloudy..................... 3.59 ...... do ........ . 
SSW ............ do ............... do........................ 3.50 ...... do ........ . 
SSW ............ do ............... do......... .. . ......... ... 3. 72 ...... do ........ . 
S ........... Verystrong ...... do........................ 4.fJ7 Veryrough. 
S ................. do ............... do ........................................... do ........ . 
S ........... Gale ................ do ........................................... do ....... .. 
S ................. do ............... do ........................................... do ........ . 
~~:::::::: .. :.~.1Jo.~~~~.~~ ::::::~~::::::::: ::::::::::::::: ''"3'.'78'. ''R:~·~~h·::::::: 
SW .............. do ............... do........................ 3.69 ...... do ........ . 
WSW .......... do ............... do........................ 3.60 ...... do ........ . 
WSW .... Strong ............. do....................... 3.67 Ruffied ...... . 
W ............... do ............... do........................ 3.58 ...... do ........ . 
W ............... do ............... do........................ 3.43 ...... do ....... .. 
WSW .... Very fresh ........ do........................ 3.36 Sl. ruffie<l ... . 
wsw .... ....... do ............... do........................ 3.44 ...... do ........ . 
Remarks. 
The sea breaking over 
the pier. 
Sea is breaking over the 
pier, and the wind so 
strong that we could 
not get out to the pier 
















5 0 ········· ..................... · ........... . 
5 30 ........................................ .. 
6 00 ......................................... . 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ....................................... .. 
7 45 ........................................ . 
8 0 ......................................... . 
8 I5 ........................................ .. 
8 30 ........................................ .. 
9 0 ......... 3I 29.045 69 
9 30 ........................................ .. 
IO 0 ......................................... . 
IO 30 ........................................ .. 
IO 35 L. C ................................ .. 
II 0 ........................................ .. 
I1 30 ......................................... . 
Noon ................... 33.2 29.060 72.5 
0 30,P. M ......................................... .. 
1 0 ....................................... .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ... . .. .. . 34 29 . 090 7 5 
3 30 .......................................... . 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 5 Rises ................................ .. 
5 30 ......................................... . 












u.c. , ......... , ............ , .......... .. 
~~~:::: ~:::::~~:::::::~: · :~::~:~~:::::::::c:::::::::::: ~ 
WSW .......... do ............... do ....... .. 
W ............... do ......... Sl. cloudy .. . 
W ............... do......... Cloudy .... .. 
W ............... do ............... do ......... , .......... ... .. 
vV ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do .............. do ........ . 
W ............... do ............... do .................... . 
W .... .. ... Very strong ...... do ......... Stratus 10 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
'\V ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Stratus 10 
W ............... do ............... do ....................... . 
W ............... do .............. do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ......... Stratus 10 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ......... Very cloudy .............. . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do......... Stratus IO 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... i.lo ....................... . 
W ............... do ............... do ....................... . 
~ ::::::::: .. ~~~~~~.::::::: ::::::~~::::::::: ::::::::::::::: 
W ............... do ............... do ....................... . 
W ......... Very fresh ........ do ...................... .. 
;Nw::: ::::::~~::::::::: .. ~.1.~d~~.:::::: ::::::::::::::: 











































...... do ........ ] 
. ..... do ......... ! 
...... do ......... ' 
...... do ......... . 
...... do ......... ' 
...... do ........ . 
...... do ....... .. 
.. .... do ......... l Wind squally and bois-
...... do......... terous. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ......... 1 Flurry of snow. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
...... do ....... .. 
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Q.) 0 





h. m. o o 
Midnight ........................................... .. 
0 30, A.M .......................................... .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ....................................... .. 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 
4 40 Sets ................................. .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......................................... . 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ......................................... . 
9 0 . .. . .. . . . 38. 5 29 . 349 65 . 7 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 20 L C ................................ . 
11 30 ......................................... . 
Noon ................. 43 29.388 66.5 






-5 ~ •. 0 <ll ui <ll Q.l OJ) 
-:5 ~...s::: '"d 
;:l ~ r= ro ;:l <ll <ll 0 0 b ~ 5 Q rn 
WNW... Fresh . . .. . . .. Cloudy ..... . 
WNW ......... do ......... SJ. cloudy ... j ............... l 
WNW ......... do ............... do ....... .. 
WN·w ......... do ............... do ......... l .. 
WNW ......... do ............... do ......... .. 
WNW ... Light ............... do .......... . 
WNW ......... do ............... llo ......... . 
WNW ... ..... . do ............... do ........ . 
.. 
.. 
WNW... Gentle ............. do ....... .. 
W ........ . ...... do ............... do ......... ............... . 
W ............... do ............... do ........ . 
W ............... do ............... do ......... . .. 
W ............... do ......... Cloudy ...... . 
W ............... do ............... do ......... . 
W ............... do ............... do ......... . .. 
~ ::::::::: .. ~~~~1~::::::::: ::::::~~::::::::: :. .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ......... Sl. cloudy ... Stratus 10 
W ............... do ............... do ......... .. 
W ............... do ............... do ......... .. 
W ............... do ............... do ......... .. 
W ............... do ............... do ...................... .. 
WNW ......... do ............... do ......... .. 
WNW ......... do ............... do ....................... . 
WNW ... , ...... do ............... do ......... Stratu::J 9 
Q.l I '"d ~<ll::: ~] ~ 
(l,)~~ 
-:5 P-.<i:l 
._ ~ >::1 • 
0 .......... ~ 
..... ~a)' d ...c:~ b.os - ~~ ~-~ 





























Ruffied ..... .. 
. ..... do ....... . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
















g H' P.M. :::::::::~::::::::: :::::::::::: :::::::::::: 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ········· ................................ . 
1 45 .................. ....................... . 
2 0 ......................................... . 
2 15 ........................................ .. 
2 30 ............... . ......................... . 
2 45 ......... ········· ············ ············ 
3 0 . . . . . . .. . 42 29 • 403 72 
3 15 .................. ············ ........... . 
3 30 ........................................ .. 
3 45 .................. ······ -····· ........... . 
4 0 ........................ ,. .... ············ 
4 15 .............................. ············ 
4 30 .................. ············ ........... . 
4 45 ········· ................................ . 
5 0 ......................................... . 






















. Ri~~~· l .. ~~ ..... I .:.~.: ~~: .. 1 ... ~.~ :.~ ... 
WNW ... Gentle ........ Cloudy ....... , ............. . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ......... , .............. . 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ......... , ...... ........ . 
E ................ do ............... do ........ . 
ESE .. ........... do ............... do ........ . 
ESE. ............ do ............... do ......... !Stratus 9.5 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....•.... 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE....... L ight ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
S ................. do ............... do ......... l Stratus 10 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
SSvV ............ do ............... do ....... .. 
SSW ............ do ............... do ....••... 
SW .............. do ............... do ........ . 
SW ............. do ............... do ........ . 
SW, ............ do ............... do ......... [••••""'"" 
SW ............. do ............... do ........ . 
SW ............. do ............... do ........ . 
W ............... do ............... do ........ . 
~ ::::::::: ::::J~::::::::: ::::::~~::::::::: [ .. ········· .. 
W ............... do ............... do ........ . 











































Smooth ..... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ... ..... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. ruffled .. . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
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<ll ~ o:l 
~~ ~.§ on,.. ;:so 
·-;::sa:! <ll ~ <ll 0Jj't;;1 
Sea. Remarks. 
---1 1--1---1---1 I 1--------
1859. ~nL o o 
April16 10 4i, P.M .......................................... , 
II 0 ......................................... . 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 u. c ................................ .. 
April17 
Midnight ............................................ . 
0 15, A.M ......................................... .. 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ......................................... . 
3 0 ........................................ .. 
3 15 Full ............................... .. 
3 30 ........................................ .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
i5 0 Sets ................................. .. 
5 15 ••••••••• !!f P!~~·•• I •••••••••••• ' ~'~!'''''''~ 
WNW• ... Gentle ....... Cloudy ................... .. 
WNW ......... do ............... do ...................... .. 
WNW ......... do ............... do ....................... . 
WNvV ......... do ............... do ......... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ........................ . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do .............. do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 
W ............... do .............. do ...................... .. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ....................... . 





























...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Smooth ..... . 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
; ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 















11! !!!!!!!!! ::::::::: !!!!!!![:::: :::::::::::: '~~::: ::;~!!!!!!!!!!! !!!!i!lii!!!!!!!il::::::::::::;;;l 
7 45 .......................................... NW ....... Tol. fresh ......... do ......... l············ 
8 0 .......................................... NW ............. do ............... do ........ . 
8 15 .... .. ... ......... ........ ... ............ NNW .......... do ............... do ......... , ............. .. 
8 30 .... ..... ... .... .. .. .. ... ... .. . ..... .. .. NNW .......... do ............... do ....... .. 
8 45 ......... ......... ......... ... ........ .... NNW .......... do ............... do ........ . 
9 0 ..... .... .. .. ..... ... ... ... ... .. ...... . . .. NNW .......... do ............... do ........ . 
9 15 ... . .. ... ... .. .... ... . .. ... ... ... . ... .... . NNW .......... do ............... do ......... 1 ............. . 
930 ......... 38.2 29.444 65 NE ........ Frcsh .............. do ......... Cu.str.7. 
16 
48 :::::::::::::::::::::::::::::::::::::::::: ~~:::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: 
10 15 .......................................... NE ........ Very fresh ........ do ........ . 
10 30 .......................................... NE .............. do ............... do ......... , ............. .. 
10 45 .... ..... .... .. . .. ....... ..... .. ...... .... NE .... .... Strong ....... Very cloudy .............. . 
11 0 .......................................... NE .............. do ............... do ...................... .. 
11 15 . .. . .. ... .. .. .. ... . .... .. .. ... .. . ...... ... NE .............. do ............... do ........ . 
11 30 .... .. ... ... .. .... ........ .... .. . . .... . . .. NE .............. do ............... do ................... .. 
11 45 .......................................... NE ............... do ............... do .................... . 
Noon .................. 39 29.500 71.5 NE ............... do ............... do ......... Cu. Str. 5 
g i~'p, M ... ~:.~: ::::::::::::::::::::::::::::::::: ~~::::::::: .. :.~.1;?:/~.~~~:: ::::J~::::::::: ::::::::::::::: 
g ~g ::::::::: ·.:::::::: :::::::::::: :::::::::::: ~~::::::::: ::::J~::::::::: .. ~~:.t;~~.~~:: ::::::::::::::: 
1 0 .......................................... NE ............... do ............... do ....................... . 
1 15 .......................................... NE ............... do ............... do ...................... .. 
1 30 .......................................... NE ............... do ............... do ....................... . 
1 45 .......................................... NE......... Fresh ............... do ....................... . 
2 0 .......................................... NE ............... do ............... do ....................... . 
2 15 .......................................... NE ............... do ............... do ...................... .. 
2 30 .......................................... NE ............... do ............... do ...................... .. 
2 45 .......................................... NE... ... ... Light......... Tol. clear ................ .. 
3 0 ......... 39 29.543 73 NE. .............. do ............... do ......... Cu. Str. 5 
3 15 .......................................... NE ............... do ............... do ...................... .. 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled ... . 
...... do ........ . 
...... do ... .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. rough ... . 
...... do ....... .. 
...... do ..... : .. . 
Rough ...... . 
...... do ......... , Se~and spray ar~ break-
. ..... do......... wg over the p1er. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do: ...... .. 
Sl. rou~h ... . 
.. .... do ........ . 






























'r.ABLE .A 11.-Continued. 
~=r <ll,---. rll (l,) I ~· <ll ~ttl Wind . 
._§ '"":' ....,~ ~ ..,..a ttl (,) 
..._. w '"'":' c:d...., 00 ..._.R .:: ,.n > s::; o .___, - ~a; c ~~ ~ ;::$ <ll +>a:j s rll <ll ~ <ll .::R <ll 0 c:d 
·--.§ 0 rll (,) ~ ...... E·~~ ,.oo ~ ;::$ c:d ~ (,) <.tc.i oro 0.. ~"2 <ll <ll (,) 
.s ~ ............... Q) "d ~~.§ .. s::; <ll o·j; ~rll @.:: 
S"d <ll (,) <ll Cl)(l) b.O ~ ,.n 
.:: p_,f-< rll~ 
"d <ll ''""' 0 s 2 0 >:: s@§ ~ ~ >:: ~ ::s s~ 0 :... c:d <ll 0) 0 0) :>< c:d ~ s ~ 0 :... ~ ~ ~ ~ <ll ~ Q w u 
h. m. o o 
3 45, P.M ........................................... NE ......... Light ......... Tol. clear .... , .............. . 
4 0 .......................................... NE ............... do ............... do ........ . 
4 15 .................. ........................ NE ............... do ............... do ......... . 
4 30 .......................................... NE ............... do ........ .... . .. do ......... . 
4 45 .......................................... NE ............... do ............... do ......... . 
5 0 .......................................... NE ............... do ............... do ......... . 
5 15 .......................................... NE ............... do ............... do ......... . 
5 30 .......................................... NE ............... do ............... do ....................... . 
5 45 .......................................... NE ............... do ............... do ....................... . 
6 0 ......... 38 29.556 71 NE ............... do ............... do ......... Cumuli 2 
6 15 .......................................... NE ............... do ............... do ....................... . 
6 30 .................................. ........ NE ............... do ............... do ...................... .. 
6 45 .......................................... NE ............... do ............... do ......... . 
7 0 ......... .... ..... .. .......... ............ NNE ............ do ............... do ......... . 
7 15 ......... ........... ...... .... ............ NNE ...... Gentle .............. do ........ . 
7 30 Rises. .... ..... ............ .. .......... NNE ............ do ............... do ........ . 
~ ;~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~:~:::::: ::::JL:::::: ::::JL:::::J··············, 
8 30 .......................................... N ........... . .... do ......... Clear ....... .. 




9 0 ......... ......... .. ...... .... ........ .... E ................ do ............... do ........ . 
9 15 ......... ......... ........ .... ............ E ................ do ............... do ........ . 
.. 
9 30 .......................................... E ................ do ............... do ......... , .............. . 
9 45 ......... ......... ............ ............ E ................ do ............... do ........ . 




<ll <ll <ll 
.;3 ~~ 
....... ttl.:: • 
0 ... . ....... ~ 
<ll ~ c:d 
~~ ~.§ 
bJJ ,_::Su 





























Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... . do ... . ... .. 

















10 30 ............................... ············ 
10 45 ········· ......... ············ ············ 
11 0 ......... ········· ············ ············ 
11 15 ········· ......... ············ ........... . 
11 30 .................. ············ ············ 
11 45 ......................................... . 
Midnight ..................... ....................... . 
0 15, A.M •••••••••• ••••••••• •••••••••••• •••••••••••• 
0 30 .................. ············ ........... . 
0 35 u.c ...................... ············ 
0 45 .............................. ············ 
1 0 ......................................... . 
1 15 ................. . ............ ············ 
1 30 ......................................... . 
1 45 ......................................... . 
2 0 ......................................... . 
2 15 ........................................ . 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ........................................ .. 
3 15 ........................................ .. 
3 30 ....................................... .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 15 ......................................... . 
5 25 Sets ................................. .. 
5 30 ........................................ .. 












......... , 39 29.560 66.2 
·········:·······••1•••·······•• '••·········· 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do .............. do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ........ . ...... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ......... Tol. clear .. .. 
SE ............... do ............... do ......... 1 ........... . 
SE ............... do ............... do ....... .. 
S ................. do ............... do ........ . 
S ........... Light ............... do ........ . 
S ................. do ......... Sl. cloudy .. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................ do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ......... Cloudy ..... . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ...... . .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ....... ., ...... do ...................... .. 
S ................. do ............... do ......... Stratus 10 . 
S ........... Fresh .............. do ...................... .. 











































...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ........ . 
...... G!o ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.... .. do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 






























:::~ c:.>........, u.l 0,) I 
,..s::;. 0,) ,..s::;ed 
.s ':' ~...s:: ,..s::; ~..o........, 
~ ~ 
.._.ed 0 • 
..... ~~ cOs:: ui oe :::~ t ;::5 ·~ ed oo;:; o:: 0,) ;:: s O.lS::~ 0,) 0 u.l 0,) ~ 
00 0 cO ........ ....... ,...... ~·1"""4......_., 
,.oo ~ ;:::!'"" .... 0 B ~ .... ~ oro 0.. ~cO 0,) Q) o:j..-< 
....,"0 f::s.S 4-t~ .... d 
0 > u.l 0,) c S!"d a>OO.l ~ 0..'"' ::::: c o.~s Cl) 0 0 ss 0 ed ~ s 2 s'-./ 0 .... 
~ ~ O.ll>< ttl E-tQ.l ~ E-t 
·------
h. m. o o 
8 45, A. 1\L ........................................ .. 
9 0 ......... 41 29.582 71.5 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ......................................... . 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Noon ................. 49 29.574 75 
0 15,P.!II ............................... •••••••••••• 
0 30 ........................................ . 
0 45 ......................................... . 
1 0 L. C ................................ .. 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ......................................... . 




......... 1 49 29.494 73 





0 ~ .... .. ;:: 




"' ~~ c ~ ::s ~ 0,) 0 0 w ~ 5 Q 
S ........... Fresh ......... Tol. clear ................ .. 
S ................. do ............... do ......... Stratus 10 
S ................. do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ....................... . 
SW ............ do ............... do ...................... .. 
SW ............. do ............... do ...................... .. 
SW ............. do ............... do ......... Cu. srt. 5 .. 
SSE ....... Very fresh .. Clear ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ...................... .. 
SSE ............. do ............... do ....................... . 
SSW ............ do ............... do ........... . 
SSW ............ do ............... do ....... .. 
SSW..... Strong ............ do ......... , ............. .. 
SSW ............ do ............... do ......... Cirrus k· .. 
SSW ............ do ............... do ....................... . 
0,) I "d ,.!:<:~ s:: ~·.::: cd 
O.lii:l"V 
-5 p.,~ 
..... ~ s:: • 
0 ... ·'"'""'~ 
Q) ~o:: 
;::~ ~j)s 
~ .... c'8 
·-;::50:: Q) ~ <1.! 0..0"0 
. 3.69 
3.74 


























Sl. rough ... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... . 
Tol. rough .. 
RemarkS~. 
















3 30 ·······"!········· ············ ············ 3 45 .................. ············ ············ 
4 0 ......... ········· ············ ············ 
4 15 ......... ········· ············ ············ 
4 30 .................. ············ ············ 
4 45 ········· ········· ············ ........... . 5 0 ......................................... . 
5 15 ......................................... . 
5 30 .............................. ············ 
5 45 ..••••.....••••.••....••.•..•....•....••.• 
G 0 ......... 51.2 29.488 74.5 
6 15 ......................................... . 
6 30 ......................................... . 
G 45 ......................................... . 
SSW ............ 1lo ............... do ........ . 
SSvV ............ do ............... do ........ . 
SSW ............ do ............... do ......... 
1 
............ . 
SSW ............ do ......... Sl. cloudy ............... . 
SS \V ............ do ............... do ..................... . 
SSvV ............ do ............... do ........................ 1 
SSW ............ do ......... Cloudy ..... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Cu. str.10 
SSW ............ do ............... do ....................... . 
SSW ...... V ery fresh .. Sl. cloudy ................ . 
SSW ............ do ............... do ....................... . 
7 0 ......................................... . SSW ............ do ............... do ....................... . 
7 15 ......................................... . SSW ............ do ............... do ....................... . 
7 30 .................. ············ ........... . SSW ............ do ............... do ....................... . 
7 45 ......................................... . SSW ............ do ............... do ....................... . 
8 0 ......................................... . SSW ............ do ............... do ....................... . 
8 15 ......................................... . SSW ............ do ............... do ....................... . 
8 30 ......................................... . SSW ...... Fresh ......... Tol. clear ................. . 
8 40 Rises ................................. . SSW ............ do ............... do ........ . 
8 45 .................. ············ ........... . SSW ............ do ............... do ....................... . 
9 0 ........•..................... ·······•···· SSW ............ do ............... do ....................... . 
9 15 ......................................... . SSW ............ do ............... do ....................... . 
9 30 ········· ................................ . SSW ............ do ............... do ....................... . 
9 45 ········· .......... . ..................... . SSW ...... Tol. fresh ......... do ....................... . 
10 0 ......................................... . SSW ............ do ............... do ...................... .. 
10 15 ......................................... . SSW ............ do ............... do ....................... . 
10 30 ......................................... . SSW ...... Fresh ............... do ....•................... 
10 45 .••••.•...••.••... ··••••·•·••• .....•.••••. SW .............. do ............... do ....................... . 
11 0 ...•...........................•.......... SW .............. do......... Clear ....................... . 
11 15 ......................................... . SW .............. do ............... do ....................... . 
11 30 ......................................... . SW .............. do ............... do ....•................... 
11 45 ......................................... . SW .............. do ............... do ....................... . 
April19 
Midnight ............................................ . 
0 30, A.llt. .............................. •••••••••••· 
1 0 ......................................... . 
WSW .......... do ............... do ........ . 
WSW.... Tol. fresh ......... do ....................... . 
NW ............. do ............... do .............•.......... 
1 25 u. c ................................. . NW ............. do ............... do ....................... . 
1 30 ........................................ .. NW ............. do ............... do ....................... . 
2 0 ........................................ . 
2 30 ......................................... . 
NNW.... Light ............... do ...................... . 











































. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do .....•... 
. ..... do ........ . 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
..... do ........ . 
...... do ........ . 
..... do ........ . 
...... do ........ . 
...... do ...•..... 
...... do ••...... 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
Ruffled ...... . 
. ..... do ....•.... 
.. .... do ........ . 
. ••... do ....•.... 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....•.... 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do •.•...... 































d' <ll,--... 112 <lJ I 
..C::• <ll ,..qro 
·3 r-:' .... ,..q ,..q ....,.D.,.-._ 
'- ro 0 • cd""' 
..n OR ~~ '- <ll • > ~ <lJ .......... . .... cd o..c:,..q 
'"':::l ....., cd 112 <ll 





0 0:: 0.. f~ <lJ <lJ -' >, n 
'-- 112 
.....,"0 e ~ ~ 
<ll cd <ll O · .-< n~ S"C <l) ::s~ <ll .~ 0..~ p.,o <ll 0 s @ 0 ~ E iU S .§~ 0 :.... ro a.> ...., ro ~E2 E-t ~ E-t ~ I=Q 
-------
h.m. o o 
3 0, A, M. ••••••••• ......... •••••••••••• ......... . . . 
3 30 ........................................ .. 
4 0 ................... . ...... . .............. . 
4 30 ........................ ................ .. 
5 0 ········· .. .. ............................ . 
5 30 ..................... .................... . 
6 0 Sets ................................. . 
6 30 ................................ . ........ . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 . . .. . . . .. 41 29 . 582 65 
8 30 .............................. .......... .. 
9 0 ......... 41 29.602 67.5 
9 30 ........................................ .. 
10 0 ......................................... . 
H :8 ::::::::r ::::::::::::::::::::::::::::::: 
Noon .................. 1 42 29.594 66 
~ :~• P.M. ::::::::r ::::::: :::::::::::::::::::::::: 
1 55 L. c.1 ............................... .. 
~ 3g :::::::::c:::::::::::::::::::::::::::::: 
3 0 ......... 1 43 29.589 67.5 
3 30 -~~" ! ! !! ! '"'!' !!! ...................... .. 
TABLE A 11-Continued. 
Wind. 
s 
0 ¢: ~ ,_; 
.. g 
-5 <l.J 00 ~ <lJ 0.0 ...s:: ~ '0 :-...c: ~ s 5 ~ <ll <ll :... ~ u w 5 
NNvV. ... Light.. ....... Clear ....... .. 
EH~ :::: ::::::~~::::::::: ::::::H::::::::t ::::::::::::: 
NNW .......... do ............... do ....... .. 
NNW .. ,. ....... do ............. .. do ........ . 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ....................... . 
NNW .......... do ............... do ....................... . 
N .... .. .. . .. To!. fresh ......... do ......... ............. .. 
N ................. do ............... do ......... Cloudless. 
N ................. do ............... do ....................... . 
N ................. do ............... do ......... Cloudless . 
N ........... Light ............... do ..................... .. 
N ................. do .............. do ....................... . 
N ................. do ............... do ...................... .. 
N ................. do ............... do ....................... . 
N· ................ do ............... do ....................... . 
N ................. do ............... do ......... Cirrus 2 .. . 
N ................. do ....... ........ do ....... .. 
N ................. do ............... do '" "''' 
N ................. do ............... do ....................... . 
N ........... Gentle ............. do ...................... .. 
N ................. do ............... do ....................... . 
N ................. do ............... do ...................... .. 
N ................. do ........ . ...... do ......... Cir. 2.5 
N ................. do .............. do ...................... .. 
<lJ I "C ~<ll~ ~] cd 
<ll ;u-v 
-50..~ 
'o ~ .s 00 
a:> ... ... d 
~~ <ll s - ~JJ't: ~· a 





























Sl. ruffled .. .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
Sl. ruffled .. .. 
.. .... do ........ . 
. ..... do ..... .... . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do .. ·:····· 
.. .... do ........ . 
. ..... do ....... . . 
Tol. smooth 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
..... do ........ . 















i :~ :~:~:~:::1~~:::::::1:::::::::::: :::::::::::: ~:::::::~~~: ::::JL:::::: ::~JL:::::: 1 .............. . 6 0 ......... 41.5 29.584 71.6 NNE ............ do ............... do ......... StratuslO ~ ~~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~E~:::::: ::::JL::::::: ::::::iL::::::: 
8 0 ..... .... ......... .. .......... ............ EN E ............ do ............... do ....... .. 
8 30 ...... ... .... .. ... . ..... .. .... ............ SE ............... do ............... do ....... .. 
April20 
9 0 .......................................... SE ......... Light ............... do ....... .. 
9 30 .......................................... SE ............... do ............... do ........ . 
15 sg .~~~~.~: ::::::::J::::::::::: :::::::::::: ~.::::::::: ::::J~::::::::: ::::::~~::::::::: 
10 30 .......................................... E ................. do ............... do ....... .. 
11 0 .......................................... E ................. do ............... do ........ . 
11 30 .......................................... ENE ...... To!. fresh ......... do ......... 1 ........... .. 
~i~~:g1~\;: ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~ :::::: ::::J~::::::::: ::::J~::::::::: 
1 0 .......................................... ENE ............ do ............... do ........ . 
1 30 .......................................... ENE ............ do ............... do ....... .. 
2 0 .......................................... ENE ...... Fresh ............... do ........ . 
2 20 U. C .................................. ENE ............ do ............... do ........ . 
2 30 .......................................... ENE ............ do......... Rain .......... , ............ .. 
3 0 .......................................... ENE ............ do ............... do ........ . 
3 30 .......................................... NE ............... do ............... do ........ . 
4 0 .......................................... NE ......... Very fresh ........ do ....... .. 
4 30 .......................................... NE ............... do ............... do ....... .. 
5 0 .......................................... NE ............... do ............... do ....... .. 
5 30 .......................................... NE ......... Strong ............. do ....... .. 
6 0 ......... ................................. NE ............... do ............... do ........ . 
6 30 .................. ........................ NE ............... do ............... do ....... .. 
6 45 Sets ................................... NE ............... do ............... do ....... .. 
7 0 .......................................... ENE ............ do ............... do ....... .. 
7 20 .......................................... ENE ............ do ............... do ....... .. 
7 30 .......................................... ENE ...... Very strong ....... do ....... .. 
7 42 .......................................... ENE ............ do ............... do ....... .. 
8 0 ......... 42 29.191 63.2 E ................. do ............... do ......... l Stratus 10 
8 30 .......................................... E . .. .. .. .... Strong ............. do ............. _. ......... . 
9 0 ......... 43.7 29.180 68.7 E ................. do ............... do ......... C1rrus 2 
9 15 .......................................... E ................. do ............... do ....... .. 











































. ..... do ......... j Slightly cloudy in SW 
...... tfo ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled .. .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ....... j Thunder and lightning. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ......... [ Squally and boisterous 
Very rough. wind. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 





























~ Q)r;- rn Q) I 
.g~ ~~ 
Cl.l ~!Xl 
...., IXl ~ .... ..o,....... 
<:.) • 
d...., rti ..... ~ >=~ ..... Cl.l • :> S!: 0'-" ..... <d O.;:J~ 
,_, ;::$ Cl.l 
Q) 0 rn Cl.l ,_, 
. 9.§ ~.s~ til<:.) d 3~ ..O<:.l ~ 1-< <:.) 0 o:; P. GtS d ~~ d :>-.:: 
..... _, ~rn ;..., 1:::: Cl.l'"C ~~~ o·:; Cl.l ,_, ~ P. Q.l s s:: P.<:.)Cl.l Q)•...O E ~ S .§~ 0 s...., 0 d 0 Cl.l ~ ;..., ~S8 ~ E-tQ.) <d E-t ~ 
h.m. o o 
9 45, A.M. ••••••••• ••••••••• ....................... . 
10 0 ........................................ .. 
10 12 ......................................... . 
10 30 ........................................ .. 
10 40 ......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ........................................ .. 
11 45 ......................................... . 
11 55 ......................................... . 
Noon .................. 45.7 29.159 65.2 
0 30, p. l\1 ......................................... .. 
0 48 ......................................... . 
1 0 ......................................... . 
1 25 ......................................... . 
1 30 .......................................... . 
1 45 ....................................... .. 
2 0 ........................................ .. 
2 10 ......................................... . 
2 30 ......................................... . 
245 L.C ................................. . 
1 50 ........................................ .. 
3 0 ......... 45.5 29.218 68.5 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ....................................... .. 





.s ;..., .. ~ Cl.l rti Q) Cl.l ~ ~~ bJJ '"0 1:::: d Cl.l ;::$ Q) 0 0 b ~ 5 0 w 
E ........... Fresh ......... Rain ....................... .. 
E ................. do......... Tol. clear ... . 
E ................. do ............... do ......... .. 
E .. ..... .... Light ......... Clear .......... .. 
E ................. do ............... do ...................... .. 
E ................. do ............... do ....................... . 
E ................. do ............... do ....................... . 
E ................. do ............... do ......... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ...................... . 
ENE ............ do ............... do ......... Cirrus 1.5 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ...... Fresh ............... do ........................ 1 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ........ . 
NE ......... Very fresh ........ do ....................... . 
NE ............... do ............... do ........................ 1 
NE ............... do ............... do .................... .. 
NE ............... do ............... do ......... Cirrus 1 
NE ............... do ............... do ...................... .. 
NE ............... do ............... do ....................... . 
NE ............... do ......... ...... do ...................... .. 
NE .............. do ............... do ...................... .. 
Q) I '"C ~Cl.l,: ~] IXl 
Cl.l~O) 
-:5 P.~ 
~ ~ ~ . 
0 ~-:~ 































...... do ....... .. 
...... do ....... .. 
I Remarks. 
Strong current running 
up the river. 
Rough ...... . 
.. .... do ......... 1 A strong current is 
...... do......... now running out to 
. ..... do......... the lake. 
...... do ....... .. 
Sl. rough .. .. 
...... do ..... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 






















5 30 ............... ;.. . 1 ............ , ........ 7"' 
6 0 .. .. . .. .. 45 , I 29 . 285 ()5 • ! i~ ::::::::::::::::::::::::::::::r:::::::::::: 
~ 3g ::::::::: "42"" "2~i:3'3i" l '"~i6"'"' 
1i j :::::::::::::::::::::::::::::r :::::::::: 
10 30 ......... 1"""'" ............ 11 ........... . 




11 0 ........................................ .. 




030,A.M ................... ....................... . 
1 0 ......................................... . 
i ~6 :::::::::1::::::::::::::::::::::::::::::::: 
1 45 ....................................... .. 
2 0 ........................................ .. 


















:~iU: :--:::::: 1~ :-::...'...'("HH 
......... 45 29.370 60.2 
:::::: ::: 1 ::~~:: :::, ::~~::~:~~:: ::: ~:~ :·:~: :: 
NE ........ ...... do ......... l Tol. clear ... 
1 
............. .. 
NE .............. do ............... do ......... Cloudless. 
NE .............. do ............... do ........ . 
N ......... . Fresh ........ + ..... do ........ . 
N ................ do ............... do ....... .. 
N ........... u ... do ............... do ....... .. 
N ................ do ............... do ......... 
1 
............. . 
N. ...... ... Light ............... do......... Cloudless 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... , ............. .. 
N . ............... do ............... do ........ . 
N ................ do .............. do ....... .. 
N ... . ............ do ............... do ........ . 
N ................ do ............. do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ......... Sl. cloudy .. . 
N ................ do ............... do ......... , ............. .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... , ..... . ......... , 
N ................ do ............... do ....... .. 
N. .... ..... G entle .............. do ....... .. 
N ................ do ......... Cloudy .... .. 
N ................ do ............... do ......... , ............ .. 
N ................ do ............... do ....... .. 
~ :::::::::r ::J~::::::::: ::::J~:::::::~· 
N .......... 
1 
...... d'o ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N .......... 1
1 
...... do ............... do ....... .. 
~ :::::::::: .. ~~~~1~::::::::: ::::J~::::::::: 
~~~::::::c:J~::::::::: ::::J~::::::::: 
NNE ...... 1 ...... do ............... do ......... 1 Stratus 10 
NNE .... "I G entle .............. do ..................... .. 
NNE ............ do ............... do ......... Stratus 10 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Tol. smooth. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 






















































Q) "" Era 
~a; 
""::::: Q):... 
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TABLE A 11-Continued.. 
Q) l <l.l'"Cl 
-52,..... Wind. ~~ § 
~ Q) . ,_..,~ 
0~~ <l.l@~ 
Q.) .,...,&: a I ~~~ 
M .5 .._... 9 . I ~ 00 
.2 ..._ ~ <;:: Q) 1 .
1 
<+- --s .c ,n Sea. 
cd ....... "" <..) • ~ 0 ~ .... __. ~ ~ Q) •• :::::: ! ...!:: Q.) • Q) .. ed 
Q.) ~ ~ Q.)Q.) I t'o ..... rn ...,uQ.)a ~ ~ <::: ~ ~ c I ~ "C ~ ~ OJJ ..... 8 <:.)"' ;::s:::: <:.) 0:: ~ OJJ"" ~ <..) 
<l.l :;:: ::;> 0 • :... ~ O • Q) ;::5 ~r~ ~ ..... ..... u w P' 5 li1 Ill ....., . '"' 
1859. 
1 
h. ?n. 0 1 0 I April21 10 0 .......................................... NNE ...... Gentle ........ Cloudy .... .. 
~~ ii ::::::::: ::::::::: :::::::::::: :::::::::::: ~~L::: :::JL:::::r::JL:::::: ::::::::::::::: 
3. 62 Smooth ..... . 
3.60 ...... do ....... .. 
3.64 ...... do ....... .. 
3. 70 ...... do ........ . 
11 45 .......................................... NNE ............ do ......... 1 ...... clo ....................... . 
Noon..... ... ..... .... 45 29.409 63 NNE ............ do ............... do ......... Stratus 10 ll P.M.:::::::::::::::::: .. E:::::: ·:.:HH i~l:.:_:: ::-.::f~.HHH::·i~H::::: .·:::·::::::::: 
3.87 ...... do ........ . 
3.94 ...... do ....... .. 
4.10 ...... do ....... .. 
3.79 ...... do ....... .. 
3. 75 ...... do ........ . 
4.23 ...... do ........ . 
3.94 ...... do ....... .. 
3.96 ...... do ....... .. 
3 0 ......... 45 29.392 63 ENE ............ do ............... do ......... Stratus 10 4.02 ...... do ........ . 
~ ~~ 1:f!Y ):)it :::·:::::: :::::::::::: I:::: :::::)::: :J~::::::: t ::: :::fr: :::::: ::.::.::::::.:: 
6 0 ......... 1 42. 7 1 29.414 63.5 E .......... , ...... do ....... ..l ...... do ......... Stratus 10 
6 30 .......................................... S}~ ........ _ .. . ... do ......... : ...... do ....................... . 
7 0 ......................................... SE ........ • ...... do ......... : ...... tlo ...................... .. 
! :~ :::::::.: :HHHHH: .:c.::-·: ~~~H.:. P~fi:::H J. :: :.i~·:: ::::· . .:...::~.~: .. :. 
4.07 ...... do ........ . 
4.09 ...... do ....... .. 
3.88 ...... do ....... .. 
3. 78 ...... do ........ . 
3.74 ...... do ........ . 
3.83 ...... do ........ . 
4.36 ...... do ....... .. 
3.70 ...... do ....... .. 
3.62 ...... do ........ . 
3.60 ...... do ....... .. 
3.83 ...... do ........ . 
3.92 ...... do ....... .. 
3.86 ...... do ........ . 
















10 0 .................. ············ '············ 
10 30 ......... ········· ············ ············ 
11 0 .•.••...•....•.... ·······•···· ···•········ 
11 30 .................. ············ ············ 
11 55 Rises ...................... ············ 
NE .............. do ......... ! ...... do ....... .. 
NE ........ T'ol. fresh ......... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
April22 T:r:t ;;:r::::::::: ::::::::r:::::::::: :::::::::::: 
~ 38 ::::::::::::::::::1:::::::::::::::::::::::: 
3 30 .................. 1 ...................... .. 
4 0 ........................................ .. 
4 5 u.c ................................ .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
NNE...... Fresh ............... do ....... .. 
NNE ............ do ............... do ......... .............. .. 
NNE ...... Very rough ....... do ......... ! ............. .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
4 30 ......................................... . NNE ...... Strong ............. do ....... .. 
5 0 ........................................ .. NNE ............ do ............... do ....... .. 
5 30 ......................................... . 
6 0 ......................................... . ~~~:::::: ::::J~::::::::: ::::::~~:::::::::/:::::.::::::::: 
~ 3~ ::::::::::::::::::c::::::::: :::::::::::: NNE ............ do ............... do ....... .. NNE ............ do ............... do ....... .. 
7 30 ......................................... . NNE ............ do ............... do ....... .. 
8 0 ......... 38.2 29.395 57 N ................ do ............... do ......... Stratus10 
R 25 Sets .................................. . 
8 30 ......................................... . 
N .......... Very strong ....... do ........................ 1 
N ................ do ............... do ..................... .. 
9 0 .. .. .. .. . 38. 7 29 . 409 64 N ................ do ............... do ......... Stratus 10 
9 30 ........................................ .. N ................ do ............... do ....................... . 
10 0 ........................................ .. N ................ do ............... do ........ . 
10 30 ........................................ .. N ................ do ............... do ....... .. 
11 0 ........................................ .. N ................ do ............... do ........ . 
11 30 .................. : ....................... . 
Noon .................. 39.5 29.416 6.5.5 
0 30, P. III. ....................................... .. 
1 0 ........................................ .. 
1 30 .................. ! ...................... .. 
~ 3~ 1::::::::::::::::::1:::::::::::: ::::·::::::: ~ 3~ 1::::::::: .. ~~.:: .. ! .. ~~.::.~~ .. ... :~ .... .. 
4 0 , ................. .1. ........... 1 .......... .. 
4 30 L. C .......... , ...................... .. 
5 0 .................. , ...................... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ......... l Stratus 10 ~: ::::::::: ::::J~::::::::: I ::::JL::::::: .............. . 
N ................ do ............... do ................. or .... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... Cum. 10 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ...................... .. 











































...... do ....... .. 
...... do ....... .. 
Rufil.ed ...... . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
Tol. rough .. 
.. .... do ....... .. 
.. .... do ........ . 
Rough ....... . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
Very rough. 
.. .... do ....... .. 
...... do ........ . 
...... do ......... l Wind squally. 
...... do ......... Clouds NE. 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ......... , 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... uo ........ . 
. ..... do ........ . 
. ..... do ..... , ... 
...... do ........ . 
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.; Ji,..-., ~ jicd . O>d_,"d 
.s:,......, .... A ....::: . ......o--:- Wmd. "2~;;:; 
d..; . ~d ~~ ~Q.)...c !""""(.....,;~~ t->~ tl.l o~ ''""d o-5ro a>~a> 
ii;§ ~ Q)';::' ~=:S a>i=:~ S -5P..~ 
15 ~ ..2 B ·a ·: ·g .3'>. ~ J: ,.; . ..,... ~ >:: rti Sea. Remarks. 
,::: ~ P.. ~ ~ 2 'd ~ ~ 2 .. g A ~ . o .;·'"'~ ~ 
0 . ..... ~tl.l Q) ~ ~ "0' Q) t) (J) (J) Q) tO ....::: ~ .... t) (J) s 






o I o 
::::::::: 1 ::~~:~:: ::~~::~:~~:r:~:~::~::: 
.......................................... 
l! ~~ ::::::::::::::::::1:::::::::::::::::::::::: 
11 30 ......................................... . 
Midnight ........................................... .. 
~ ~~' A.M. "Ri~~~: ::::::::: :::::::::::: :::::::::::: 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ......................................... .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 u. c ................................. . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
N .......... Very strong. Cloudy ................... .. 
NNE ........... do....... .. .... do ......... Cir. Str. 7 
NNE ........... do ............... do ...................... .. 
NNE ........... uo ......... Sl. cloudy ................ .. 
N ................ do ............... do ...................... .. 
N ................ do ......... Tol. clear ................. .. 
N ................ do ............... do ....................... . 
N ................ do ............... do ......... 
1
1 .............. . 
N ................ do ............... do ....................... . 
N ................ do ......... Clear ....................... .. 
N ................ do ............... do ....................... . 
~: ::::::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
N ................ do ............... do ...................... .. 
NNW .......... do ......... Tol. clear ................. .. 
NNW .... ...... do ............... do ......... .. 
NNW .... Strong ....... Sl. cloudy ...... . .. 
NNW .......... do ............... do ......... . 
NNW .......... do ............... do ......... .. .. 
NW ............. do ............... do ......... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ......... . 
NW ....... Very fresh ........ do ....................... . 
NW ............. do......... Tol. clear ................. ·1 




























...... do ....... .. 
.. .... do ....... . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ...... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... . 
.. .... do ........ . 
.. .... do ....... .. 
Rough ..... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 














7 30 ......... ·········'············ ············ 8 0 ......... 35 29.506 70.5 
8 30 ......................................... . 
9 0 .. .. .. . .. 35 . 7 29 . 533 7 4 
9 25 Sets ................................ .. 
9 30 ........................................ .. 
JO 0 ........................................ .. 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 37.7 29.523 70.5 
0 30, P.M ......................................... .. 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ......... 40.5 29.501 70.7 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ......................................... . 
5 20 L. C ................................. . 
5 30 ......................................... . 
6 0 ......... 40.2 29.481 72 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ......................................... . 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ............................................ . 






Rises .......... ............. ........... .. 
::::::::.1:::::::::1::::::·.:::::1:::::::::::: 
~ :::::::::: ::::::~~::::::::: ::::::~~:::::::::l"ci;;.~~·i·:5 
N ........... Fresh ............... do ....... .. 
~::::::::::: ::::J~::::::::: ::::::~~::::::::rcil:~.~~ .. i .. 
N ................. do ......... Clear ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ......... l Cumulus 1 
N ........... Light ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... l Cirrus 0.5 
ENE ............ do ............... do ....... .. 
~~~:::::: ::::::~~::::::::: ::: :::~~::::::: ::r::::::::::::::· 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... uo ......... l Cloudless. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ..... .. 
SE ............... uo ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SSE ............. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... l ............... 1 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ......... Tol. clear ................. .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............ .... do ........ . 











































...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... . 
...... do ....... .. 
Sl. rough .. .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
. .•... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffied ...... . 
.. .... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
Sl. ruffled .. .. 
. ..... do ...... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
..... do ........ . 
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~ :~ · S:S ;:~ ~6 -~5 ft1'8 ~ r.tl b..G~ 
Sea. Remarks. 
.1 1--1--!---1---1·---------------------------------------
h. m. o .o 
3 0, A. 1\1. ........................................ .. 
3 30 ........................................ . 
4 0 .................................. ...... .. 
4 30 ....................................... .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
5 45 u. c ................................ .. 
~ 3~ 1:::::::::::::::::::::::::::::::::::::::::: 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
9 0 ......... 47.5 29.359 65 
9 30 ......................................... . 
10 0 ......................................... . 
10 25 Sets ................................. .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 50.2 29.325 73 
0 15, P.M ........................................... . 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ......... 49.5 29.320 72.5 
1 15 ........................................ .. 
1 30 
S ........... Light. ........ Sl. cloudy ... 
1 
............. .. 
~sw:::::: ::::::~~::::::::: ::::J~ ::::::::: ::::::::::::::: 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... Cloudy . .... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ......... , ............. .. 
SSW ............ do ............... do ........ . 
SSW ............ do .............. do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::::~~:::::::Jci:·~i~·~t:·s 
S ................. do ............... do ....... .. 
S ........... Gentle ....... Sl. cloudy ... ! .......... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 1 ........... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................... do ......... Clear ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ....... .. 
S .................. do ............... do ......... l Cir. Str. 2 
SSE ............. do ............... do ........ . 




























Sl. ruffled .. .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .. .. do ....... .. 
.. .... uo ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. Clouds W. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Tol. smooth 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 

























































::::::::: ::::::::: :::::::::::: :::::::::::: 11.~::::::: :;;~!f::::::: ::::JL:::::: :::::::::::::::1 
.......................................... E ................. do ............... do ....................... . 
......... 45.5 29.299 70 E. ................ do ............... do ........ Cir.st.2.5 
.......................................... ENE ............ do ............... do ........ . 
......... ......... .. .......... .. ...... .... ENE ............ do ............... do ........ . 
......... ......... ............ ............ ENE ............ do ............... do ....... .. 
......... ........ .. .......... ............ ENE ............ do ............... do ....... .. 
......... ......... ............ ............ NE .............. do ............... do ....... .. 
......... ......... ............ ............ NE .............. do ............... do ....... .. 
......... ......... ............ ............ NE .............. do ............... do ........ . 
......... ......... ............ ............ NE .............. do ............... do ....... .. 
.......................................... NE .............. do ... ............ do ........ . 
.......................................... NE .............. do ............... do ........ . 
.......................................... NE .............. do ............... do ....... .. 
......... 43.7 29.304 66.5 NE .............. do ......... Tol clear ... 1 Cir. st. 3.5 
L. C .................................. NE .............. do ............... do ................... .. 
.......................................... NE .............. do ............... do ........ . 
::::::::: ::::::::: :::::::::::: :::::::::::: ~t::::::r::J~::::::::: ::::J~::::::::: ~ ........... .. 
......... ......... ............ ............ NE .............. do ............... do ........ . 
... . ..... ... ... ... .... ........ ........ .... NE .............. do......... Clear ....... .. 
......... ......... ............ ............ NE .............. do ............... do ........ . 
.......................................... NE .............. do ............... do ........ . 
.......................................... NE .............. do ............... do ........ . 
.......................................... NE ........ Tol. fresh ......... do ........ . 
......... ......... ............ ............ NE .............. do ............... do ........ . 
.......................................... NE .............. do ............... do ......... , .............. . 
.......................................... NE .............. do ............... do ........ . 
.......................................... NE .............. do ............... do ....... .. 
::::::::: ::::::::: :::::::::::: :::::::::::: ~::::::::::: ::::::~~::::::::: ::::J~::::::::t:::::::::::::: l 
.......................................... E ................. do ............... do ....... .. 
.......................................... E ................. do ............... do ....... .. 
.......................................... E ................. do ............... do ........ . 
L. qr .................................. E ................. do ............... do ........ . 
.......................................... E ................. do ............... do ........ . 
.......................................... 1 E ................. do ............... do ....... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... . .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 


























'"' ~ <1) 0 
<l) ~""":' 
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a:> 8~ -50..~ 
-- 1 ~~"" I -- I o .;·e-" 
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h.nt. 0 0 
Midnight ............................................. E ........... Tol. fresh .. Tol. clear ................ .. 
~ ~g' A.M.:::::::::::::::::::::::::::::::::::::::::: ~~~::·.:·:. ::::::~~::::::::: ::::J~::::::::: ::::::::::::::: 
0 45 .......................................... ENE ............ do ............... do ..................... .. 
1 0 .... ..... ...... ... ............ ............ ENE ............ do ............... do ..................... .. 
1 15 .......................................... ENE ............ do ............... do ...................... .. 
i ~~ 'R'i~~ ~· ::::::::: :::::::::::: :::::::::::: ~~~:::::: ::::J~::::::::: .~l .. j~.~l.~!.::: ::::::::::::::.1 
2 0 ......... ......... .. .......... .. .......... ENE ............ do ............... do ........ . 
2 15 ......... .... ..... .. ....... ... ............ ENE ........... do ............... do ...................... .. 
2 30 ......... .... ..... .. ...... .... ............ ENE ............ do ............... do ......... .. 
2 45 .... ..... ......... ........ .... ........ .... ENE ............ do ............... do ......... .. 
3 0 ......... ......... .. ...... .... .. .......... ENE ............ do ............... do ......... .. 
3 15 ......... .... ..... .. .......... ............ ENE ............ do ............... do ...................... .. 
3 30 ......... ......... ............ ........ .... ENE ............ do ............... do ......... .. 
3 45 .......................................... ENE ............ do ............... do ......... .. 
4 0 .... ..... ......... ............ ........ .... ENE ............ do ............... do ........ . 
4 15 ......... .... ..... ............ .. .......... ENE ............ do ............... do ....... .. 
4 30 ......................................... ENE ............ do ............... do ........ . 
4 45 ......... ......... .. ...... .... ............ ENE ............ do ............... do ....... .. 
5 0 .............................. .. : ......... ENE ........... do ............... do ........................ 1 
5 15 .... ..... ......... ............ ............ ENE ............ do ............... do .. .................... .. 
5 30 .... ..... ......... ........ .... ...... ...... ENE ............ do ............... do ...................... .. 
5 45 .. . .. .. .. .. ... .... .. . ......... .. .. ..... ... ENE ............ do ............... do ...................... .. 
~ 1~ ::::::::: ::::::::: ::.::::::::: :::::::::::: ~~~:::::: ::::J~::::::::: .~~~'d~:..:::::: : ............ .. 





























Ruffled .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 





























u.c. , ..................... , ........... . 
4·······• 1••••••••• 1•••······••• 1•••········· 
·······•·1•••••••••1••········•• 1••••········ 
::::::: :T45 .. · .,. ·2ii: 3i 4 ..r · 66 ... · · 
......... , 45.5 I 29.310 67 
::::::::r:::::::~:::::::::::r:::::::::: 
9 45 ......................................... . 
10 0 .••••••...........••..••...... ············ 
10 15 .............................. ············ 
10 30 ......................................... . 
10 45 ········· ................................ . 
11 0 .................. ············ ........... . 
11 15 ......................................... . 
11 30 ········· ................................ . 
11 35 Sets .................................. . 
10 45 .............................. ············ 
Noon. ......... 46 29.397 69 
0 15,P. M .......... ••••••••• •••••••••••• ........... . 
0 30 ............... ... ············ ........... . 
0 45 ......................................... . 
1 0 ................. . ....................... . 
1 15 ......................................... . 
1 30 ......................................... . 
1 45 .............................. ············ 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ......... 50 29.353 70.5 
3 15 ......................................... . 
3 30 ........................................ . 
3 45 ......................................... . 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 
ENE ...... j ...... do ............... do ......... , .............. . 
ENE ............ do ............... do ....................... . 
!Hi:::::: ::::JE::::::: ::::::~~::::::?1 ::::::::::::::: ENE ............ do......... Sl. cloudy ................. . 
ENE ............ do ............... do ......... , Cir. str. 5 
ENE ............ do ............... do ....................... . 
~~~:::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
ENE ............ do ............... do ......... l Stratus 9 
ENE ... ···1··· ... do ............... do ....................... . 
ENE ............ do ......... Cloudy ...... , .............. . 
ENE ............ do ............... do ......... , .............. . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do .............. do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::::: 
ENE ............ do ............... do ........ . 
ENE ............ do .. ............. do ........ . 
ENE ............ do ............... do ......... 1 Stratus 10. 
ENE ...... Light......... Tol. clear ................. . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... , .............. . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... J .............. . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ......... Sl. cloudy ... 
1 
............. .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ....................... . 
ENE ...... Fresh ............... do ......... Cir. str. 7. 
ENE ............ do ............... do ....... .. 
ENE ............ do ......... Cloudy .................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ....................... . 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
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~ ~ ~ . 0 •1""""1 i1l 
~ .. a; 
fn~ ~n.§ '"""'~ ~ ::s e.) 
Q.l :::sOil Q.l 
~ rn OL.-o 
Sea . Remarks. 
----·------•---•---•----o----1 I· 1-----------
1859. h. m. o o 
April 25 4 45, p, M .......................................... . 
5 0 ........................................ .. 
5 15 ....... . ................................ . 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 ......... 44 29.358 69.2 
6 15 ........................................ .. 
6 30 ......................................... . 
6 45 .............. .......................... .. 
6 55 L. C ................................ .. 
7 0 ........................................ .. 
7 15 ........................................ .. 
7 30 ........................................ .. 
7 45 ........................................ .. 
8 0 ......................................... . 
8 15 ........................................ .. 
8 30 ......................................... . 
8 45 ........................................ .. 
9 0 ......................................... . 
9 15 ........................................ .. 
9 30 ......................................... . 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ......................... .. .............. . 
10 45 ........................................ .. 
11 0 ................ .. ...... ................ . 
ENE...... Fresh......... Cloudy .... .. 
ENE ............ do ............... do ........ . 
ENE ........... do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ......... l Stratus 10 
ENE ............ do ............... do ........ . 
ENE ...... I ...... do ............... do ......... , ............. . 
ENE ............ do ......... l ...... do ........ . 
ENE ............ clo ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ...... V ery fresh ........ do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE...... Strong ............. do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
4.30 
4.34 

























Rough ..... .. 
...... do ........ . 
.. .... do ....... .. 
. ..... do, ....... . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
Very rough. 
.. . ... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
















11 15 !""''"' ......... ············!······ ····· 11 30 ......... ....... . ........... ············ 
ihJ~ight . ..1::::::::: ::::::::: :::::::::::: :::::::::::: 
0 15,A.l\l. l·······" ········• ·•·•·•······J············ 
0 30 ········· ········· ....................... . 
0 45 ········· ................................ . 
1 0 ........................................ .. 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ........................................ .. 





































u.c., ......... , ............ , .......... .. 
......... , 41.5 I 29.239 67.5 
ENE ............ do ......... [ ...... do ......... 1 .............. . 
ENE ............ do ............... do ....................... . 
ENE ............ do ................ do ....................... . 
ENE ............ do ............... do ......... l .............. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
E ........... Very fresh ........ do ....... .. 
E ................. do ............... do ....... .. 
!":::::::::: :;JL:::J:::JL:::j:::::::::::::: 
E ................. do ........ .l. ..... do ......... 1 ............. .. 
E ................. do ............... do ....................... . 
E ................. do ............... do ....................... . 
E ................. do ............... do ...................... .. 
~~~:::::: ::::JL::::::: ::::JL:::::J:::::::::::::: 
ENE ............ do ............... do ....... .. 
ENE ...... Tol. fresh ......... do ......... , ............ .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ......... Rain .......... , ............. .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ... ............ do ......... , ......... .... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NNE ........... do ............... do ...... ... , .............. . 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ......... 1 ............ . 
NE ........ Fresh' ......... Cloudy ...... . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... 
1 
.............. . 
NE .............. do ............... do ...................... .. 











































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ......... 
1 Rough ..... .. 
...... do ......... i 
...... do ........ . 
...... do ....... .. 
Tol. rough .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
::::::~~::::::::: 11 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
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0 a:l...; • '+-< &: S:: rn .._. Q) • ,....... .,.., ...., 
g t § ff3 0 '-' .... Cd 0 -5 ~ '"' Q) ~ ~ 
a:l Q) o rn Q) ~ c S Q) >::: c.; s:: .;3 P..<..::. 
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......... , 42.2 I 29.267 I 70.2 
10 30 ....................................... .. 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ........................................ .. 
11 45 ........................................ .. 
Noon .................. 42 29.241 67.5 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 35 Sets ................................. .. 
0 45 ........................................ .. 
1 0 ........................................ . 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ......................................... . 
3 0 ........ 41 29.186 71.2 
3 15 ......................................... . 






NE ........ Light ......... Cloudy ....... 
1 
............ .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ......... Stratus 10 
NE .............. do ......... Misty and ............. .. 
hazy. 
NE .............. do ............... do ....... .. ... 
NE .............. do ............... do ....... .. 4.17 
4.15 
4.15 ~~:::::::: ::::J~::::::::: ::::J~::::::::: r .. ... 
NE .............. do ............... do ....... .. 4.12 
4.14 
4.13 
Jli!:E. ....... Fresh ............... do ......... 
1 
............. .. 




~~:::::::: .. :.~.1;[/~~~~:. ~.~~·~~~~~1-~~: 1 ............. .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....... .. 4.05 
4.13 
4.19 
NE ........ Strong ....... Rain ......... . 




NNE ...... Very strong ...... do ...... .. 
NNE ............ do ............... do ....... .. 
... 
... 




NNE ............ do ............... do ......... l. 
NNE ............ do ......... Very cloudy. 




NNE ............ do ............... do ........ ! Stratus 10 
NNE ............ do ............... do ........ . ............. .. 
NNE ............ do ........ . ...... do ......... Clouds 10 
Tal. rough .. 
.. .... do ......... 
...... do ......... 
...... do ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
. ..... do ......... 
...... do ......... 
...... do ......... 
...... do ......... 
Rough ........ 
.. .... do ......... 
.. .... do ......... 
. ..... do ......... 
.. .... do ......... 
...... do ......... 
Rougher ..... 
.. .... do ......... 
.. .... do ......... 
-~-~~Jor.~~~~~l.: 
...... do ......... 
...... do ......... 
.. .... do ......... 















4 0 ::::::::1::::::::1::::::::: ::t::: :::::::: 
4 I5 .................. ············ ············ 
4 30 ......... ········· ············ ············ 
4 45 ········· ···•·•··· ············ ············ 
5 0 ········ · ········· ············ ············ 
5 I5 ········· ········· ·········· · · ············ 
5 30 ········· ········ ············ ........... . 
5 45 ········· ········· ....................... . 
6 0 ......... 42 29.245 70.5 
6 I5 ......................................... . 
6 30 ......................................... . 
6 45 ......................................... . 
7 0 ......................................... . 
7 I5 ......................................... . 
7 30 ...................... .................. .. 
7 40 L. C ................................ .. 
7 45 ......................................... . 
8 0 ........................................ .. 
H 15 ........................................ .. 
~ 30 ........................................ .. 
8 45 ........................................ .. 
9 0 ........................................ .. 
!) I5 ......................................... . 
9 30 ........................................ .. 
!) 45 ........................................ . 
IO 0 ........................................ .. 
IO I5 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ......................................... . 
II 15 ........................................ .. 
11 30 ......................................... . 
I1 45 ......................................... . 
Midnight ............................................ . 
0 30, A.M ......................................... .. 
I !!l ......................................... . 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ .. 
2 35 Rises ............................... .. 
3 0 .................. ! ....................... . 
NNE ...... Very strong ....... do ......... i ............. .. 
NNE ............ do ......... Cloudy .................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
~~~:::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::: 
NNE ........... . do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do .... ,., ... l ............... l 
NNE ............ do ............... do ......... Cu. str. IO 
NNE ............ do ............... do ....................... . 
NNE. ..... Strong ....... R ain ........ .. 
NNE ............ do ............... do ........ . 
NNE ......... . .. do ............... do ...... "' I"""""""' 
NNE ............ do......... Cloudy .................... . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ...................... .. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ........ . 
~~~:::::: ::::J~::::::::: ::::::~~::::::::r::::::::::::: 
NNE ............ do ............... do ....... .. 
~~l::::: ::::J~::::::::: ::::J~:::::~::r::::::::::::· 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
............. .. 
NNE ............ do ............... do ............... ; ....... . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ........ . 
NNE ...... V ery fresh ........ do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE...... Fresh .............. do ......... , .............. . 
NNE ............ do ..... , ......... do ...................... .. 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do .... ~ ... . 
.. .... do ........ . 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
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5 ~ Q)~ o:l I Q)s~ o ::; """ E-t Q) p:i E-t .... I u w 
-~ --~ I 
1859. h. m. 0 : o I 
April27 3 30, A.M ........ ........... , ............ 
1 
............ NNE ...... Fresh ........ I Cloudy ....... ! ............. .. 
i i :~ ::::::::. H::::: HH:JH+H ~~1-:Ht:::f~::-::::::)Hi~::H:.: I:·:·.::::: .. ::: 
I 6 30 
1 
.............................. , ............ NNE ...... Very fresh ........ do ......... . 
+ 3~ ::::::::: :::::.:::: :::::::::::r:::::::::: ~~~:::::: ::::J~:::::::: :\..~~:.3~.~l-~!.::: : ............ .. 
8 0 1[ U. C. 41.2 29.446 ) 61 NNE ............ do ......... , ...... do ......... Ci. str. 5 
8 30 .... . .... .... .. ... .. . ..... .. .. . ... .. .. . ... N ........... Strong ............. do ..................... .. 
9 0 
1 
......... 41 29.478 1 66.2 N ................. do ......... ! ...... do ......... Ci. str. 5 
!I :~ ~ ::::::::: :::::::::1::::::::::::;::::::::::} ~::::::::::: ::~~~~~~:~:r::JL:::::: ~ :::::::::::::: 
11 30 1 ......... 1··· .............................. ~ N ................. do ......... l······do ......... 1 .............. . 
Noon .................. 41.5 29.504 I 66 N ................. do ......... ' ...... llo ....................... . 
0 30, p. r.J. j ......... , ......... l ............ 1 ............ N ........... Fresh ........ 1 Tol. clear ... ! Ci. str. 5 
1 0 .................. / ........................ ! N ................. do ......... , ...... do ....... .. 
1 30 .................. 1 ............ 1 ............ 1 N ........... , ...... llo ............... do ....................... . 
! ;g :~~::~:: ::::::::: :::::::::j:::::::::::: E::::::::::: I ::::J~::::::j::::JL:::::: :::::::::::::::: 
3 0 ......... 41.7 29.517 I 66.5 I N ........... , ...... do ......... 1 ...... do ......... Cirrus2.51 
3 30 ................. T ........... 
1 
............ N ........... 
1 
..... do ......... l ...... do ....................... . 
t 4 0 ......... .......... ............. , ............ N ................. do ....... ,.l ...... do ...................... .. 





'- ~ ;:::: · Sea. 0 .,·1""'1~ 
ClJ ~ oj 
;::~ ~s .~~ ~·d 
(!.) ;:j o:l Q) 




























Rough ..... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
! 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
, ...... do ........ . 
, ...... do ........ . 
1
1 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
.. .... do ........ . 





























::L::;: ;;~:;:: 1 ::2~li'~: ~ ::: ~6:::::: 
::::::::::::::::::1:::::::::::::::::::::::: 
9 30 ......... 39.5 29.532 1 66 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ....................... ,. ............... .. 
11 30 ......................................... . 
Midnight ..................... , ....................... . 
0 30, A.M .......................................... . 
1 0 .................. ........................ . 
1 30 .................. I ....................... . 
2 0 ......................................... . 
2 30 ........................................ .. 
2 55 Rises ......... ~ ....................... . 
3 0 ......... """'";"'"""'" ........... . 
3 30 .. . ..................................... .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......... 42.5 29.614 70 
8 30 ........................................ .. 
8 40 u. c ................................. . 
9 0 .... .. ... 43.2 29.617 69.7 
9 30 ........................................ .. 






N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
~::.:::::::: ::::::~~:::: ::::: :: ::::~~::::::::T ci~:l:~~ .. 'i' 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ........... Tol. fresh... Clear ........ . 
N .............. ,...do ............... do ....... .. 
N ................. do ............... do ......... 
1 
. .............. . 
N ................. do ............... do ...................... .. 
N ........... Light ............... do ...................... .. 
NNE ............ do ............... do ......... Cloudless. 
~~1:::::. ::::JL:::::: ::::JL:::::r::::::::::::: 
NNE ............ do ............... do ....... .. 
NNE ............ do ................ do ....... .. 
NNE ............ do .............. do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE...... G entle ............. do ......... 
1 
............. .. 
NNE ............ do ............... do ...................... .. 
NNE ........... do ............... do ...................... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ...................... .. 
NNE .......... do ............... do ...................... .. 
NNE ........... do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
NE ........ Light ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... Cir. str.4. 
NE .............. do ......... To!. clear .................. . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ......... Cir. str.6. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ....................... . 











































.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
Tol. rough. 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
Ruffied ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. ... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
Sl. ruffied .. .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... . 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ......... 
1
. 
...... do ........ . 
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h. rn. o I o 
Noon .................. 45 29.587 G8 NE ........ Light ......... Tol. clear ... Cir. str. 6. ~ 3~, P.M .. :::::::::::::::::::::::::::::::::::::::::: ~~:::::::: ::::J~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
1 30 ......... .... ..... .... ..... ... ............ NE .............. do ............... do ....... .. 
2 0 .... ..... ......... .. ...... . ... .. .......... N .......... Fresh ............... do ....................... . 
2 30 ......................................... . N ................ do ............... do ....................... . 
2 45 Sets ................................... N ................ do "'""" ...... do ...................... .. 
3 0 ......... 46.2 29.546 63.2 N ................ do ............... do ......... Stratus9 .. 
3 30 ......... ......... ........ .... ............ N ................ do ............... do ...................... .. 
4 0 .......................................... N ................ do ............... do ...................... .. 
4 30 • ......... ....... .. .. .... .. .... ............ N ................ do ............... do ...................... .. 
~ 3g :::::::::1:::::::::.:::::::::::: :::::::::::: ~ :::::::::: ::::::~~::::::::: ::::::~~::::::::: . 
6 0 ......... 45 29.544 65 N ................ do ............... do ......... 1 Cn-rus 1. · 
~ 3g :::::::::c:::::: :::::::::::: :::::::::::: ~ :::::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: 
7 30 ! ......... ! ................................. N ................ do ......... l ...... do ...................... .. 
J :~ E~~: :-::-::::H.:/.::::::::::::. ~Ei::H[HL/}· .. :JFH.1::::::::::::: ..
i~ 3g ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: ::::::~~::::::::: ::::J~::::::::r::::::::::::: 
11 30 .... ..... ......... .. .. .. ...... ...... ...... NNE ............ do ............... do ........ . 
~i~·~i.g~1\r. c:::::: ::::::::r:::::::::: ::::::::::::, ~~~:::::: ::::J~::::::::: ::::J~:::::::::I::::::::::::::: 
~~'g 
,.....-j'.;3 cd 
Q);...-+-' ~ ~~ 
'o ~~·= ui 
Q) -
...., <.) ~ d ..s:::~ ~s bJJ,_. ;::$''"' 
'Q) ;::$ d <.) 





























Sl. ruffied .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
Sl. rough .. . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. ... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ...... .. 









































........ , ......... ············ ........... . 
:J":O't: :::::: :::::::::::: ::::::::::: 
::::::::: '1 · -~~-::· I·-~~- : ~.J:~ .. I· · · ~-~ .. -~ · · · 
......... 46... 29.516 67 
u.c . .. ............................... . 
9 30 [ .................. ············ ........... . 
t~ 3~ ::::::::: :::::::::::::::::::::. :::::::::::: 
11 30 ........................................ .. 
Noon .................. 47.5 29.496 69 
0 30, P.M ......................................... .. 
1 0 ......................................... . 
1 30 ............................ ... ......... . 
2 0 .................. ! ••••••.••••• •••••••••••• ~ 3~ ::::::::: ! "4~;··)·2~):4'44" "''6'1'''''' 
3 30 ......................................... . 
3 40 Sets ........... 1 ............ 1··· ....... .. 
4 0 1"''''''"1·"'""'' ....................... . 
i :8 ::::::::r:::::?::::::::::r:::::::::: 
~ 3~ ::::::::: .' .. ~~ ....... ~~.::.~~ .. ~ --·~-~ ..... . 
7 0 ......................................... . 
~ 3~ :::::::::,::::::::: :::::::::::r:::::::::: 
NNE ............ do ............... do ......... ! ............. .. 
NE .............. do ............... do ........ . 
NE. ... . . .. Light ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::J~::::::::r:::::::::: ... 
ENE ............ do .............. do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... tlo ........ . 
ENE. ..... Tol. fresh ... Clear ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do .. ....... ICirrus 0.5 
ENE ............ do ............... do ....... . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... , ............. . 
ENE .. .......... do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
E~E ...... Fresh .............. do ....... .. 
~~;::::.: .:.:JL:::.::j:-:JL::::::. . 
N ................ do ............... do ......... J Cirrus 3, 
N .......... ! ...... do ......... ! ...... do ....... .. 
N ................ do ......... 1 ...... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
g~~:: :::):·:j~ ·:::::::: ·:f.~~!~i~~~.:.J~;::~:'::::s: 
NNE ...... I ...... do ......... Sl. cloudy ... . 











































...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ....... .. 
...... do ........ . 
Ruffird ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
...... do ....... .. 
...... do ........ . 
... ... do ....... . 
Ruffi.ed ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough .... . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 





























TABLE A 11-Continuecl. 
r"' il--:- I ~ I ~ di· I T' o ..., ...o::: ...o::: -..D.--... 1 \-v wd. ·~:? . ~ ce g ui c... CJ ~ ~ ~ ~ c ~ ·- m c 5 aj r-" 
:-.;::; W <!.> ~ >:: >= 0 r~ I S:: ~ 8 cO. ~.;: ·-.::::: ;:;·~..._, ~ • 
,.;J 0 ~ .;; cd ~ g d ~ ~-- c.;:: a) 
oo:: P.. ~"02 ~-c ~~.S .. ~ ...<:::: j' ~ ~.-:::::= .,..rn u; = ~"'0 ~ (..) o !l) C..l ....J rn ~ > s:: P..>-: s:::::: >=..z a ;::;...o::: ~.n -5 \ "0 
-....-' 0 llJ:>1 0:: <l,l-- 0 ,_, t> 0 ~ ~ f-ie] ~ b u w ;>- ' 5 








0 -·-~ <!.> ~ o:l 
:c~ ~J.§ 
-~J)a ~ g 
(l) w bJ.,"' 
tt1 
Sra. 
il)E '<3 0 s ;:; 8 0:: E r: $) ;::; ;:: <U I ~ ;::; 
.- . I ' ! I ~r h. m. I I 0 I 0 I • <. ' i' . I . Apnl2!) I 8 30, P. 11r. .................. '!" ..................... NE ........ F1csh ......... Sl. cloudy.................. 4.22 Rot.gh ...... . 
9 0 1 .................. ,
1 
........................ NE .............. do ......... To!. clear ... ~ ............... 4.19 ...... do ....... .. 
9 30 1 ......... 144.5 29.479 74 NE .............. do ............... do ......... Cloudless. 4.24 ...... do ....... .. 
]~ 4g : .~:.~:. :::::::::t::::::::::::l:::::::::::: ~~: ::::::: ::::::~~::::::::rC'i~~~::::::::: ! ::::::::::::::: ::~~ ::::J~::::::::: 
10 3o l ......... i ......... 1 ........... T ........... j ~E .............. ~o ......... 
1 
...... do......... ............... 4.26 ...... do ......... l 
itJ~;ght ... ::::::::::::::::: ::::::: ::::y::::::::? ~~:: ::::: ::::: ~L:::::r:::£:::::::::1::: :::::::::::: i :~~ r:::JL:::::: 
0 30, A. M. ' ••••••• ..l. ....... .-............ 1 ............ 1 NE. ....... To!. fmh ... , ...... do ........ -J- ·············· 4.19 Sl. .-ough .... 
1 
I ~~ ::;.,;,t:::: :::::::::::::::::::::::: ::::::! 11:: :;: ::: :i:;~l!::es~· ::::::::::!!::::::::I:::::::::::::: !: !I ::::::11::::::::: 
4 0 1 ....... ..1. ......................... •:: 1 NE ............. do ......... 1 ...... do ......... l............... . 4.11 I Ruffied ....... 
1 4 30 ! ......... ; ..................... 
1 
............ NE .............. do ......... l ...... uo ......... J ............... J 4.04 ...... do ......... l 




............ 1 NE .............. do ............... do........................ 4.06 ...... do ........ . 
5 30 j .............................. 
1 
............ NE .............. do ............... do ......... j........... ... 4.02 j ...... do ......... l 
6 0 .................. , ........................ NE ........ ....... do ............... do........................ 4.07 , ...... do ......... ! 
6 30 1 ........ .1. .................... 
1 
............ NE ............. do ......... 1 ...... do ........ J.............. 4.09 ...... do ......... l ~ 3~ I::::::::J::::::::c::::::::::c::::::::: ~~~: :::: ::::::~~::::::::: 1 ::::::~~::::::::: ::::::::::::::: t~~ 1 ::::J~::::::::: I 8 0 ......... ! ·47 .2 1 29.516 j 71 I NE .............. do ......... ' ...... do ......... Cirrus 0. 4.07 ...... do ......... [ 





















9 0 """"'! 47.2 I 20.564 68.2 
9 30 ........ . 
i8 ~ ·:u·:c-: :::::::::c::::::::: :::::::::::: i~ 38 ::::::::: :::::::::1:::::::::::: :::::::::::: 
iJo~~---······ ::::::::: ""47.:2· 1 ··2~i:ii64"" ... 7.i"."5""" 

























::~~~~:: , ::::::::: ::::::::::::,:::::::::::: 
::::::: :: i ::~~:: ~:: : :~~:: ~:~~:: 1 ::: ~:~ :·:~ ::: 
::::::::::::::::::: ::::::::::::~:::::::::::: 
·'L:·c:,:::::::::l::::::::::::l:::::::::::: 
11 o ........ "1" ••••••.• 
1 
...................... .. 
11 30 ......... ...................... ! .......... .. 
~i~~:g;~tr.~:· ::::::::: 1::::::::: :::::::::::: :::::::::::: 
1 0 ......... ! ......... 







i 'iii~~·~: ~ ::::::::: ::::::::::::1:::::::::::: 
KE ........ ' ...... do ............... do ......... l Cir. 0.5 ' ~L:::ii:J :#.;;iL~::::: ::::JL::::::c: ::::::::: 
~::::::::: : ' :::~::~~::::::::: ::::J~::::::::: ............. .. 
!'~ ......... . , ...... do ......... 1 ...... tlo ......... Cirrus 0. I 
N ................ do ............... tlo ......... 1 ............... 1 
N ................ do ............... do ........................ ! 
~:::::::::: ~ ::::JL::::::r::JL::::::: :::::::::::::::, 
N ................ do ............... do ......... Cirrus 1. 1 
N ................ uo ......... \ ...... do ......... 1 .............. . 
~::::::::: : : ::::J~::::::::: I ::::::~~::::::::: : ::::::::::::::: , 
N .......... l ... ... do ............... do ......... l ............... [ 
~::::::::::: ' ::::J~::::::::: ::::J~::::::::: I ::::::::::::::: I 
N ........... 1 ...... do ......... , Tol. clear ... Cir. 2.5 
~ :: ::·. ::} !.~;:~~:~::· :: ::JL: ::: :t: ::::::::: :· :1 
~::::::::::r ::J~::::::::: ::::J~::::::::: 
NNE ........... do......... Clear ......... 1 .............. . 
NNE ..... Light. .............. do ........ . 
NNE ..... l ...... do ............... do ......... , ............. .. 
NNE ..... 1 ...... do ........ . ...... do ......... l .............. . 
~i:::::::: : ::::::~~::::::::: : ::::::i~::::::::: : ::::::::::::::: l 
NNE ............ do ............... do ........................ 1 
NNE ...... 
1 
...... do ......... , ...... do ......... l .............. . 
NNE...... Gentle .............. do ....................... . 
NE .............. do ......... l ...... do ......... ' ............... , 
NE ........ l ...... do ......... l ...... do ......... , .............. . 
NE ........ ' ...... do ............... do ...................... .. 
ENE ............ do ......... , ...... do ......... l ............... , 












































...... do ......... • 
...... do ......... l 
.. .... do ....... .. 
...... do ......... l 
j .. ~! :.~~~1.~~~ :::: 
...... do ......... 
I' ::::J~::::::::: ...... do ....... .. ...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
l 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
J ...... do ........ . 
I Ruffled .... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled .. .. 
l ...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ....... .. 














































































TABLE A 11-Continued. 
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o-s~ 
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Q.) I '"Ci 
..!<~:;::: 
,.;g . .c td 
15~~ 
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'o ~.s 17.l 
~ oS ~~ 
...c:iilQ.)S 
.9,01: gp.8 
IJ.) ~ ro IJ.) p:: V1 /;)JJ"::;l 
Sea. Remarks. 
- - -1 1-- -1---:---1 I I 1---------
1859. 
May 1 
h.m. 0 0 















.. .. .. . .. 4!). 5 29.585 67. 5 
........ ......... ............ ........... . 
......... ......... ............ ........... . 
.......... ......... ············ ············ 
:~:.:~:.:::::::::::::::::::::r:::::::::: 
11 0 .............................. , .......... .. 
11 30 ........................................ .. 
Noon .................. 53 29.577 66.5 
0 30, p, l\1. ........................................ . 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 .. .. . .. .. 52 . 5 29 . 540 66 
3 30 ........................................ .. 
4 0 ....................................... .. 
4 30 
ENE ...... I G entle ........ Clear ......... 
1 
.............. . 
ENE ............ do ............... do ...................... . 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ....... .. 
ENE ...... . Light ............... do ....................... . 
ENE ............ do ............... do ...................... .. 
ENE ............ do ............... do ....................... . 
E ........... 1 ...... do ............... do ....................... . 
E........... Gentle .............. do ......... Cloudless. 
E ................. do ............... do ....... .. 
lEi: H :-:.::it:: .. :· :·::::}~·:::HI::::::::::::: 
~~~:::::::::::::~~::::::::: ::::::~~::::::::: .............. . 
ENE ............ uo ........ .l. ..... do ......... Cloudless 
ENE ...... ~ ...... do ......... [ ...... do ....................... . 
ENE ........... do ............... do ......... . ~~~:::::: I ::::J~::::::::: ::::::~~::::::::: : ............. . :r-~ ........... 1 ...... do ............... do .............. ,. ..... .. 
N ................. do ............... do......... Cn·. 1.5 
N ................. do ............... do ....................... . 





























...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. .. 
...... do ....... .. 
...... do ........ . 
Smooth ..... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... uo ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 















~ 38 ':::::::::':::::::::c::::::::::l::::::::::::l ~::::::::::: ::::::g~::::::::: ::::::~~:::::::::' .............. . 
6 0 I Sets ...................... ! ............ N ........... Light ......... Tol. clear ... 
6 30 1 .................. ' ............ ! ............ N ................. do ............... do ......... 
1 
.............. . 
7 0 ......... 51 1 29.521 j 68 1 N ................. do ......... Sl. cloudy ... Cir. 1.5 i :~ 1::::::::: ::::::::: ::·:::::·:::::::::::::} E~~:.:::: ··::JL:::::. ::;)~eLL 
May 2 ~i~~:g:.',;:· :L::~:: : ::::::::: ~ !! :::::::::::::! ::::::::: Ill!!!!:: ~ ::!!!!!!::::::::: !!!!!!!!!!! :::: !! ~ ::.::::::: :·:·: 




......... 1 ......... 1 ........................ E ................. do ............... do ....... .. 
4 15 .............................. , ............ E ................. do ............... do ......... 
1 
............... 
1 : H : ~:~:·?::::: ::: ~ : ::::::::::: :::::::::::: !~F :::: ::::JE:::::: ::~~~:.~;~~ ::: ::::::::::::::: 
5 0 ......... ......... .. .......... .. .. ........ ESE ............. do ............... do ........ . 
5 15 ......... ......... .. .......... ............ ESE ............. do ............... do ........ . 
5 30 ......... ......... . .. ...... ... .. .......... ESE ............. do ............... do ........ . 
5 45 ......... .... ..... ........ .... .. .......... ESE ............. do ............... do ........ . 











































.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Tol. smooth. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 





























rrABLE A 11-Continued. 
()) 11i ()) I 
§-.. ~2 ~ -5,2,....._ Wind. 
·~ ·_; . ~ ~ g ~ ~ ~A 
p. C rn o~ ...... ro o~ ~ 
~ g ~ C',) '-::' ~ s Q) s::~ s 
!ZI u r:C ~.:: ........ f"""i ;....,·,....;...._.. 0 . 
...0 <:.) ...c: ;::; a:l .... g ~ :>. .~ ¢: Co) 
~~ ; f~ ~~ E ~ § ·· ~ ~ i ~ 
0 •;-< ~ C) ~ c "0 Co) <:.) Co) I C) fl.) bJ) I ,... I -~ OJ·~ !:J O...E) ~ c ~~ s ! ~~ c -::: "0 S~ g 8+> ero S,:2 ;::;:::: :-> 2.3 g 
E=i ~ ~~ ~ ~-- I 8 bj ! ~ 0 
'6 '30, •. "· = .... ~ ... r=l ... ~ ..... l ESE ....... Gentle ....... 1 Tot. e~c., J ............. . ~ ~~ .:::-:::::.:::::::
1
1
::::::::::::::::::::. ::·: Ill/:: ::Hi~:.::·:::: \ :: HiJ:·: H::l
1
<··;:.:;; .;; 
8 0 ......... 55.7 29.568 1 66.7 ESE ............. do ......... 1 ...... do ......... Cirrus0.5 
I ~~ :::::::::::::::::: :::::::::J::::::::::: ~~~::::::: ::::JL::::::I::::JL::::::Ii ::::::::::::::: 
9 0 ......... 54 29.573 I 67.5 E ................. do ......... l ...... do ......... Ci. str. 2 
li ii ;;:;::: :: :;: ::: ::: ~ :: ::::::: :::!:: :;:: :: :;:;: ]:;;::: ::::; ::::::ft::::::: : ::::;:t~::: :::::::::::::::::::::: 
10 45 .................. 1 ........... '1' ........... 1 E ........... l ...... do ......... , ...... do ......... ' ............... l 
11 0 .......................................... E ................. do ........ .' ...... do ...................... .. 
g ~g ::::::::: ::::::::: ::::::::::::!::::::::::::1 ~::::::::::: ::::::~~::::::::r::::~~::::::::: ::::::::::::::: 
n :~ .~ ... ~ ... :::::::J::::::::::::::::::::::::' ~::::::::::: ::::J~:::::::::c:::~~:::::::::~::::::::::::::: 
Noon .................. 58 I 29.557 1 69 I E ................. do ......... l ...... do ....... ,.j Ci. str. 2 
0 1.5, P. :rvr ................... , ........................ ENE ............ do ......... 1 ...... do ..... . ................ . 







..._..roc • 0 ...,.,...... lZ! 
<l> -~~ ~s 































Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ......... l 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
::::::~~::::::::: 1 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... . . 
...... do ....... .. 
.. .... do ......... , 
...... do ......... 

















I 1 30 







































::::::::;::::: :::::! :::::::!!!!! 1: :::::::: ::!:' ~~l!! ::::r:::: ::!!:::::: :::: !!! :::jj::: i!! :::1:::::::::::: ;:; ~ 
......... 58 1 29 . 532 68 ENE ............ do ............... do ......... Cu. str. 8 
·:::::::. , :::::::.:c::::::: :r .::::.:::d~LJ.:::JL::·::: : ·::::-1~: ::.::}::::::::::::::. 
New .1 ......... 1 ............ , ........ . ... N .......... 1 L jght.. ....... , Sl. cloudy ... ' 
:::.: .::?: ... : :::::: ::H H: HH H ~: .: :: : ..·t HE: . .:::::r::: :::1~:-::::::. : :· .HHH! 
! 
......... ~ ...................... !............ N .......... ~ ...... do ......... ~ ...... do ......... l .. _ ............. l 












































• ...... do ........ . 
...... do ....... .. 
...... do ....... .. 
I ::::J~::::::::: 
...... do ........ . 
..... do ....... . . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled ... . 
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~ (/). OIJ'-;;;1 
1--1---1---1 I I 
h. m. I o o 11 30, P. IlL ........................................ .. 
11 45 ....................................... .. 
Midnight ........................................... .. 
0 10, A. Ill. L. c ................................. . 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ....................................... .. 
3 0 ........................................ .. 
3 15 ......................................... . 
3 30 ........................................ .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ......................................... . 






G 0 :;"':') :::::::if:::::::::: :::::::::::: 
SE ......... Gentle ........ Cloudy .... .. 
NE .............. do ............... do ......... J .............. . 
4.30 
4.31 
NE .............. do ............... do ........ . 4.34 





NE .............. do ............... do ....... .. 4.28 
NE .............. do ............... do ........ . 4.31 
NE .............. do ............... do ....... .. 4.29 
NE ........ Light. .............. do ........ . 
NE ....... . ...... do ............... do ......... J .............. . 
4.29 
4.28 
NE .............. do ............... do ....... .. 4.23 
NE .............. do ............... do ....... .. 4.22 
SE .............. do ............... do ........ . 4.25 
SE ............... do ............... do ........ . 4.23 
ESE ............. do ............... do ......... J ............. .. 4.20 
ESE ............. do ............... do ........ . 4.24 
ESE ............. uo ............... do ......... 
1 
............. . 




E ................ do......... Sl. cloudy. 
E ................ do ............... do ........ . 
4.16 
4.18 
E ................ do ............... do ......... , .............. . 4.19 
E ................ do ............... do ........ . 4.22 
ESE ............. do ............... uo ........ . 4.19 
ESE ............ do ............... do ........................ . 4.17 
Sea. 
Tol. smooth 
.. .... uo ......... 
...... do ......... 
Sl. ruffled ... 
.. .... do ......... 
...... do ......... 
.. .... uo ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
.. .... do ......... 
Ruffled ....... 
.. .... do ......... 
.. .... do ......... 
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.. .... do ......... 
...... do ......... 
.. .... do ......... 
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.. .... do ......... 
.. .... do ......... 
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:::::: :::1"55' " 1 "2~i: 5'42"1' .. 6'(; ...... 
......... I 59 . 7 I 29 . 55 7 65.5 
.::::-::: ::::··::· ::: . .:::::.:~.:::::::::.: 
10 30 ......... """" !"""""" .......... .. 10 45 ......... ................................ . 
11 0 ........................................ .. 
11 15 ........................................ .. 
ii ~~ ::::::::: ::::::::: ::::::::::::c::::::::: 
Noon ................. 58.5 29.561 I 67.2 
0 15, P. 111. ........................................ .. 
~ ~~ ·u·:c·: :::::::::,::::::::::::1::::::::::.: 
1 0 .............................. ! .......... .. 














......... , 52.2 I 29.558 66.5 
·······••l••••••••• j············t············ 
ESE ....... 1 ...... do ......... Tol. clear ... 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ... . ......... do ......... Sl.'cloudy ... . 
~~ ::::::::: ::::J~::::::::: ::::::~~::::::: ::r ·c·~:·~~~ .. .-9 .. 
~~ :::::::: ... G~:s~:::::::: l ::::J~::::::::: .............. . 
SE ............... do ......... l ...... do ......... 1 .............. . 
SE ............... do ............... do ......... Cu. str. 8 
SE ............... do ............... do ...................... .. 
E ................ do ......... 
1 
...... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
~~~:::::: ::::::~~::::::::: 1 ::::::~~::::::::: 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... IC u. str. 9.5 
N ........... Light ......... Cloudy .... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do .............. do ....... .. 
N ................. do ............... do ......... [ Stratus 10 
N ................ do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
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Wind. §___ I .s-:: ] ,Sj 
·.c...; ~Cd ~11.2 ~Q--=--~.:: v:i o~ .:::c.; o..<=:..<=: 1---------1 E g I ~ C)---:-: .:: s aJ :~ s 
U1 u ~ ;:: ·== ...... ·o H.~ ....._, o . .g~ ! "a ~~ ~~ ~r-.1-<n ¢:~ 
ca ~ ! .. rn ~ ~ ~ ~ ~ § ~ ~ ~ ~n 








~ 't5, p.M. I= .... ~ .... 1= 1
1 
...... ~ .... N ........... U ght ......... l Cloudy ..... . ! !~ 1::::::::: ::::-:::·'::::::_:::.: _·::: .. :-::: ~;~:·:::: ::~:JL::::::: ~::::JL::::::: , :::· .. :::::::· 
6 0 ......... 52.2 29.519 67.2 NNE ........... do ............... do ......... Stratus 10 
6 15 ..... .... ......... ... ......... .. ...... .... NNE ........... do ............... do ....... .. 
6 30 .... ..... ......... ......... ... .. .......... NNE ........... do ............... do ......... , .............. . 
6 45 .......................................... SE ............... do ............... do ....... .. 
~ ~g ::::::::: ::::::::: :::::::::::r:::::::::: ~~ ::::::::: ::~~~!1~::::::::: ::::JL:::::::, .............. . 





"' ._ d c . 
0 ... ·""'"' w. 
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Sl. rufficrl .. .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffled ...... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
















11 15 ........ , ......... ~ ............ , ............ ESE ............ do ......... l ...... do ......... ' ............... l 
May 4 
! ~~ ::::::::::::::::::1:::::::::::: :::::::::::: ~~::::::::: ::::::~~::::::::: .. ~!:.d~.~-~!.::: 
~ 1~ :::::::::::::::::: ::::::::::::: .:::::::::::1 ~~::::::::: ::::J~::::::::: ::::J~::::::::: 
5 30 ........ ~ .................... . ............ ' SE ............... do ............... do ........ . 
~ ~~ :~~:~:~: :::::::::::::::::::::: ::::::::::::: it:::::: ::::JL:::::: ::::JL::::: 
6 15 ......... 1 ......... 1............ ............ SE ............... do ............... do ....... .. 
6 30 .......................................... SE ............... do ............... do ........ . 
~ 48 l::::::::r :::::::c::::::::: :::::::::::: ~~::::::::: ::::J~::::::::: "ci~~l~·y·:::::: 
7 15 ......... 
1 
........ , ........................ 1 SE ............... do ............... do ........ . 
+ ~~ 1:::::::::c::::::l:::::::::::: :::::::::::: ~~ ::::::::: ::::J~::::::::: ::::::~~::::::::: 1 .... : ......... .. 
8 0 ......... 
1 
62 I 29.542 66.5 I SSE ............. do ............... do ......... Cmus 1.5 
~ 18 :::::::::c::::::i::::::.::::: ::::::::::::1 ~~~::::::: ::::::~~::::::::: ::::::~~::::::::: 
8 45 .................. 1 ........................ SSE ............. do ............... do......... . 
9 0 ......... 66 29.556 68.2 SSE ............. do ............... do ......... JCn·.Str.4 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. ruffi.ed .. . 
...... do ......... l Fine rain. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
1 ::::::~~::::::::: 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
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...... do ........ . 
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...... do ....... .. 
...... do ....... .. 
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Q.) ''"0 ~~~ ~·_;j td 
~...., 
<l) <l) Q) 
-5 p..~ 
..... 11l >::: • 
o C\S.'""" m 
...., ~ o)C(i 
..c:..;:: OJ:JS -~t;; ~-~ 
~ 17.2 b.fJ'"O 
Sea. 
h.m. o I o 
9 30, A.M ........................................... SSE ....... Light ......... ! Cloudy..................... 3.99 Sl. ruffled .. . 
1~ 4g ::::::::: :::::::::~:::::::::::: :::::::::::: ~W:.':::::: ·'F·~:~~~::::::::: ::::J~::::::::: ::::::::::::::: t~~ ::::J~::::::::: ~~ ~~ ·:::::::: ::::::::: :::::::::::t:::::::::: li:::::::: ::::JL:::::: ::::JL:::::· ::::::::::::::: Ul ::::::iL::::::· 
11 15 .......................................... SW .............. do ............... do........................ 4.05 ...... do ........ . 
11 30 .......................................... SW .............. do ............... do........................ 4.05 ...... do ........ . 
11 45 ......................................... . SW .............. do ............... do........................ 4.07 ...... do ....... .. 
Noon .................. 72.5 29.557 71.2 SW .............. do ............... do ........ . Cu. str. 9 4.00 ...... do ....... .. 
~ ~g' p, M. ::::::::: ::::::::: :::::::::::: :::::::::::: ~~:::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: !:i~ .. ~~.~~~::::::: 
~ ii :~::~r::::::. :::::::::::: :::::::::::: li:::.:::: .:::::iL:::::: ~ :·::JL:::::: ·:::::::::::::: Hi :~i::ii~~~:::: 
1 45 .......................................... SW .............. do ............... do........................ 4.10 ...... do ........ . i !~ ::::::::: _:::::::: ::::::::::::[::::::::: li.:::::.· ::::JL:::::: ::::JL:::::: ::::::::::::::: ~:~~ ::::JL::::::: 
3 0 ......... 1 75.2 29.532j 73 .5 SW .............. do ............... do ......... Cumu.4.5 4.13 ...... do ........ . 
3 15 .............................. , ............ SW .............. do ......... l ...... do......... ............... 4.10 ...... do ........ . 























......... 1 ......... , ............ 1 .......... .. 
········· ......... ············ ············ 
...... ... ......... , ....................... . 
:::::::::1:::::::::::::::::::::1:::::::::::: 
......... 73.7 I 2().539 75 
6 30 , .................. 1············ ············ ~ 38 :::::::::::::::::::::::::::::::::::::::::: 
8 30 ......................................... . 
9 0 .... ..... .... ............................ . 
9 35 Sets .................. .. ............. . 
10 0 ········· ......... ············ ........... . 
10 30 ................. ············ ············· 
11 0 ......................................... . 
11 30 .................. ············ ············ 
Miclnight ............................................ . 
0 30, A. !II .......................................... . 
1 0 ........ .. ....... . ....................... . 
1 30 ......... ········· ············ ........... . 
2 0 .................. ············ ........... . 
2 5 L.C ................................. . 
2 30 .................. ············ ........... . 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 .................. .............. . ........ . 
4 30 ......................................... . 
5 0 ......... ········· ....................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 Rises ................................. . 
7 0 ............................. . ........... . 
7 30 ........................................ .. 
8 0 . . . . . . . . . 69. 7 29 . 602 71 . 7 
8 30 ........................................ .. 
9 0 ......... 71.2 29.616 72.5 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ........................................ .. 
SW .............. do ............... do .....•... 
S'V-............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW ............. do......... Sl. cloudy ... 
1 
... ·:····· .... . 
SW ........ T ol. fresh ......... do ......... CnTus 1 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SvV .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SvV .............. do ............... do ....•.... , ............... , 
vVSW ... .. ..... do ............... do ....................... . 
WSW.... Light ............... do ....................... . 
'vsw .......... do ............... do ........ . 
vVSvV .......... do ............... do ......... , .............. . 
WSW .......... do ............... do ........ . 
'VSvV .......... do ............... do ........ . 
·vvs,v .......... do ............... do ........ . 
~~~~:::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
S ................. do ......... ...... do ........ . 
t~:::::: :::JL:::::: ::::JL::::::~::::::::::::::: 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ........... do ............... do ........ . 
SSW ........... ,do ......... Cloudy ..... . 
SSW ............ do ............... do ........ . 
SS"\V ............ do ............... do ........ . 
SW ............. do ............... do ........ . 
SW ............. do ............... do ... : ................... . 
SW ............. do ............... do ..................... .. 
S'V ....... Gentle ............. do ......... Cu. str. 8 
SW ............. do......... Tol. clear ................. . 
SW ............. do ............... do ......... Cir. str 4.5 
SW ............. do ............... do ........ . 
WSW ... Light ............... do ........ . 
WSW ......... . do ............... do ........ . 
"\VS"vV .......... do .....•......... do ......... 
1 
.............. . 











































. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
...... do ........ . 
. .•... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
Sl. ruffied .. . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 









































TABLE A 11-0ontinued. 
Sea. 
ii--=- 1 ~ -~·  . I ~d>"g 
..., ~ .L:; ...., ,..::~ '\Vmd. : c:s :-9 ro 
..... ~ ~:i ,_~--=- ~~ .... 
rn I 0 '-' ...... ~ 
1 
o- ...S ----1 <1l C!.l <1l 
C!) ~ -' '"' - '"' C!) 
<11 C!) .~ I .~::: ~ C) ~ s -;::: ...... <..:;, ~ 5 ·2 : ·o ~ .5 '-' ~ c> 4-. ~ c · ~ ~ ~ .8 ~ ~ ~ 8~ ~ g ~ ~ . 0 (1)._·~-~ 
.:n I 8 ;::; CJ "0 a.> ;:j _. Q) <!.> ..., : - rn ..., o <:.> ::: 
0 s 3 ? d ::: 8 s 5 ;:;: ~ ~ ;::! .~ ... ~ ~ 
o <1l X (ti S ::: :;:> 0 :... t> o C!.l o:' o.L"'' 
Remarks. 
s:: >:...:... 2 :::: 0.. :-> Q) ~ ~ ~f) I ':::; "0 ~ ,.;:: M.::: 
~ ~ ~Q.J ~ ~-.-. 0 W ?'" Q ~rn ' 
-----~--- . '-----,----------
1 I . I I I h. m. I .... o . " .... o I . 
1 
. Noon .................. 16.2 1 29 .G.:>G 15.7 WSW .... Ltg-ht. ........ Tol. clear ... C1r. str 3.51 3.95 Sl. ruffi.Pd .. . 
0 30,P. J\I. ......... ! ................................. WSW .... 
1 
...... uo ......... Sl. cloudy ... . 
1
............... 3.97 To!. smooth. 
1 0 ......... 
1 
......... 1 ........................ WSW .......... do ....... ..l ...... do......... ............... 3.95 ...... do ..... .. 
1 30 .......................................... wsw .... l ...... do ............... do ......... ,............... 3.99 ...... do ....... .. 
2 0 .................. 1 ............ 1 ............ SW ............. do ......... l ...... do......... ............... 4.07 ...... d. o ....... .. 
2 30 ......... 1 ..................... ! ............ SW ............. do ......... l Cloudy..................... 4.07 ...... do ....... .. 
2 40 u. c. , ..................... 1 ............ svr ........ , ...... do ............... do ......... l............... 3.98 ...... do ........ . 
3 0 ......... 80 j 29.627 j 77.7 SW .............. do ......... 1 ...... do ......... [ Cirrus2 4.00 ...... do ....... .. 
! :& :::::::::/::::::::: :::::::::::
1
:::::::::::: ~~:::::::: ::::JL::::::: : ::~~:~:l~~~~:::r ::::::::::::: t~i ::::JL::::::: 
5 0 ........ l ........ 1 ........................ S\V .............. do ......... , ...... do ......... ~ ............... 4.00 ...... do ........ . 
5 30 .............................. / ............ S'\V .............. do ............... do........................ 3.95 ...... do ........ . 
G 0 ..... ~ .. ·/ 77 I 29.595 / 79.7 S\V .............. do ......... ' ...... do ......... , Cirrus 0 3.88 ...... do ....... .. 
6 30 ......... ......... ............ ........ .... S\V ....... . ...... do ............... do......... ............... 3.83 ...... do ........ . 
i 3~ ::::::::t::::::Y:::::::?:::::::::::: !~:::::::: ::~~JI::::::::c~~:~~~::::::::: ~ ::::::::::::::: t~~ ::::JL::::::: 
~ 3~ :::::::::c:::::: ::::::::::::c::::::::: ~~~~:::: ::::::~~::::::::: ::::J~:::::::::c:::::::::::: 3:~~ ::::J~::::::::: 
9 30 .......................................... '\VS'\V .......... do ............... do........................ 3.77 ...... do ....... .. 
10 0 .......................................... '\VS\V .......... do ............... do........................ 3. 74 ...... do ........ . 
10 35 Sets. J ......... / ............ 1 ............ "\VSvV .......... do ......... l ...... do ......... l............... 3.78 ...... do ....... .. 
g 3g 1::::::::: ::::::::\::::::::::: '!· :::::::::::: ~~~:::: 1 ::::::~~::::::::: ::::J~::::::::r ::::::::::::: ~:~~ ::::J~::::::::: 
Midnight ............. 1 ......... i ........................ WSvV .......... do ......... , ...... do......... ............... 3.82 ...... do ........ . 















1 0 , ......... 1 ......... : ............ · ............ / WSW .......... do ........ l ..... do ........ . i f~ <);:r:.~;.:;;;{ !/!\ ::;;;::t;:;:!' ~3: :\ :J"'it:::: :::( ::.:1~:::: ::::: 
4 0 ! ......... / ....... .!. ....................... sw ........ j ...... do ......... l ...... do ........ . 
4 30 1 ......... ...................... ' ............ SW .............. do ............... do ....... .. 
5 o 
1 
......... j ........ J ........ ···J ............. I sw ........ J ...... do ............... do ........ . ~ 3o :::::::::c:::::: l :::::::::::: ~ :::::::::::: , ~~~:::::: 1 ::::::~~::::::::: ::::::~~::::::::: 
6 30 .................. , ............ ! ............ SSW ...... I G entle .............. do ........ . 
7 0 .............................. . 1 ............ S\V ........ 
1 
...... do ............... do ....... .. 
~ ~~ I "R:i~~·~: :::::::::1::::::::::::1::::::::::::1 ~~:::::::: ::::::~~::::::::: ::::::~~::::::::: . 
8 0 ......... 67.7 29.600 71.5 8\V .............. do ............... do ......... Cmusl. 
8 30 1 .......................................... sw ........ l ...... do ............... do ......... l ........... .. 
9 0 ......... 69.5 29.604 1 72.5 8W ........ 1 ...... do ............... do ......... Cirru~ 0. 
]6 3~ ::::::::: ::::::::: ::::::::::::c::::::::: ~~:::::::: 1 ::::::~ ~ ::::::::: ::::J~::::::::: }~ 3~ j::::::::: :::::::::1::::::::::::1:::::::::::: ~~::::::: :!: :::::~~::::::::: ::::::~~::::::::: 
J 1 30 .............................. 1 ............ S\V .............. do ............... do ......... ................ 
1 Noon .................. 76 29.580 75.5 8\V .............. do ......... l ...... do ......... Cir.St.2.5 
0 30, r. M. 1 .......................................... SvV ........ Light ......... l ...... do ........................ ~ 
i 3~ ::::::::: ::::::::: ::::::::::::1:::::::::::: ~~:::::::: ::::J~::::::::: ::::::~~::::::::: .............. . 
~ 3~ ::::::::: ::::::::: ::::::::::::1:::::::::::: ~~:::::::· .. ~~~~~~ :::::::: 1 ::::::~~::::::::: 
3 0 ......... 78.5 29.529 77.5 8W .............. do ............... do ......... Cir. 8tr. 2 
3 30 .............................. ! ............ 8\V ........ 1 ...... do ............... do ...................... .. 
3 40 U. C .................... ..! ............ S"'\V .............. do ............... do ........................ ~ 
4 0 .............................. 1 ............ 8 ........... , ....... do ............... do ...................... .. 
4 30 .......................................... S .................. do ............... do ...................... .. ~ 3~ ::::::::::::::::::1::::::::::::::::::::::::: ~: :::::::::r ::J~ ::::::::. ::::J~::::::::: ::::::::::::::: 
6 , 0 ......... 74 29.493 j 77 8 ........... 
1 
...... do ............... do ......... Cir. Str. 2 
G 30 .......................................... SE ............... do ......... To!. clear .. . 
7 0 .................. 1 ............ 1 ............ SE ......... , ...... do ......... l ...... do ........ . 
7 30 .............................. 1.... ........ SE ............... do ............... do ....... .. 
8 0 .............................. ! ............ SE ............... do ............... do ....... .. 
3.89 ...... do ......... l 
3.90 ...... do ....... .. 
3.89 ...... do ......... j 
3 .92' ...... do ......... 
1 3.92 ...... do ...... . .. 3.93 ...... do ......... j 
3.90 ...... do ......... ! 
3.92 ...... do ........ . 
3.91 ...... do ........ . 
3.89 ...... do ........ . 
3.85 ...... do ........ . 
3.87 ...... do ........ . 
3.90 ...... do ....... .. 
3.90 ...... do ........ . 
3.87 ...... do ........ . 
3.87 ...... do ....... .. 
3.85 ...... do ....... .. 
3.89 ...... do ....... .. 
3.90 ...... do ........ . 
3.87 ...... do ........ . 
3.88 ...... do ........ . 
3.89 ...... do ........ . 
3.92 ...... do ....... .. 
3.88 ...... do ....... .. 
3.83 ...... do ....... .. 
3.94 ...... do ........ . 
4.03 ...... do ....... .. 
4.02 ...... do ....... .. 
3.99 ...... do ....... .. 
4.04 ...... do ....... .. 
4.07 ...... do ....... .. 
4.07 ...... do ........ . 
4.10 ...... do ........ . 
4.08 ...... do ....... .. 
4.04 ...... do ....... .. 
3.96 ...... do ....... .. 
3.99 ...... do ........ . 
3.94 ...... do ........ . 
3.96 ...... do ........ . 
3.90 ...... do ........ . 
3.92 ...... do ....... .. 





















































































Q) ~ ~ :..S::~ 
;::~·- ._,_, 
'§ t' i 
c.>;:!+-' s-~s ~88 
h.m. ---0----,--o-
i :~• r. M. :::::::::::::::::: :::::::::::r:::::::::: 
!I ;I :L.:: ::::::::: ::::::::::::1:::--::::::: 
Midnight. ................................. 
1
1 .......... .. 
0 30, A. JIL ........................................ .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
~ :~ :::::::.::::::::.:·.:::::::::1:::::::::·: 
4 0 ........................................ .. 
4 10 L. C ................................ .. 
4 30 ......................................... . 









70.2 I 2fl.467 73 





















SE ...... .. . Gentle........ Clear ....... .. 






SE ............... do ............... do ......... ............... . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... <lo ............... do ....... .. 
S. ...... .... Caln1 ............... do ...... . 
S ................. <lo ............... do ........ . 
S ................. do ............... <lo ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do......... Tol. clear .. . 
S ................. do ............... do ....... .. 
SS\V ...... Gentle ............. do ....... .. 
SS\V ............ do ............... do ....... .. 
ss'v ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SS\V ............ do ......... Sl. cloudy .. . 
SSW ............ do ............... do ....... .. 
SSW ............ do ......... 
1 
...... do ........ . 
SSW ...... Cuhn ............... do ........ . 
SSW ............ do ......... Tot. clear .. . 
SS\V ...... I ...... do ......... 
1 
...... do ........ . 
SSW ............ do ............... do ........ . 
SE .............. do ......... 
1 
...... do ....... .. 
SE ....... ,. Gentle,., ..... , .. ,.,do., ..... .. 
(!) I '":j 
.!<:!~ c: ~·~ d 
,_,.w 
ll) ll) a) 
-5 p.,~ 
rn 
...... 0:: s:: • 0 ... ·1"""'1 ?XI 
CJ ... d 
~~ ~s .~.o a ~·g 





























Smooth ..... . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
























8 45 Rises ................................ . 
9 0 ......... 72 29.465 74 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ......... ········· ············ ············ 
11 0 ········· ········· ............ ····•···•··· 
11 30 ········· ········· ············ ........... . 
Noon .................. 75.2 29.434 76.2 
0 30, P. J\1. ••••••••• ••••••••• •••••• ••• ••• •• •• .... •••• 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ········· 79.2 29.406 78 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ .. 
4 40 u. c ................................ .. 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ...... ... 75.7 29.367 77.7 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ......................................... . 
9 :30 ......................................... . 
10 0 ........................................ .. 
10 30 ....................................... . 
11 0 ........................................ .. 
J 1 30 ......................................... . 









SE ............... do ............... do ......... 
1 
.............. . 
SE ............... do ............... do......... Cirrus 0 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
ESE ....... Light ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ......... 
1 
...... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do......... Sl. cloudy .. 
ESE ............ do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ........ : ...... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 1 .......... . .. .. 
S ........... Gentle .............. do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ......... Cloudy .... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
W ............... do ............... do ........ . 
SW .... ... Calm ............... do ........ . 
SW ............. do ............... do ........ . 
SW ............. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , .............. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 











































...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
Smooth ..... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ......... ! Clouds SW. 
...... do ........ . 
Sl. ruffled .. .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
Very smooth 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ... ..... . 
...... do ........ . 
















~ I 8 I 
-~ I 






TABLE A 11-Continued. 
s:: I <l)--:- ~ 1l cd . I I ~~~ 
.9 .-... -5 ~ ..<::: • ... .o ...-... 'VmJ. Gd ·.;::: c:; ~..; • '-l't-i g,.?:l '- ~,.ci I ..-. ~..., 
> :::::= 00 0 ....._. ·- ~ 0 ~ ~ <1> ~ Q.) ~5 ~ <l),h ::::S <l>S::I't.i ~ I I -5;"~ 
U1 C) d ~ .:::: ....... "(3 ~ •1'""4 ......_, 0 c:j ~ • 
.g ~ -a ~ ~ 8 ~ I ~ t' i .;: ~ I • ! . ! ~ <l)h·=:~ 
~ ;;:: ~~ 8 ~ Q:; 8 g c:; ~ § I :5 I § 00 .... ~ <l) E 
C)•=: I ~ ~t; S] ~~ 8 ~~ ~ j ~ ~ -'=1: ~·c:; s C) 0 >= .... 0 c:: I ~ .... 0 ... ;; Q) 0::: ... .~.o;:::: til Q) ·~ .._, I ~ Q) I>< 8 :::; ::: ;.., I b b I ~ ..8 Q) rll b£"0 I ~ ..,:; ~<l) ~ ~ u w I ;.>'" u :r: I 
, I -·--~----
h. m. o , o J ! : 
4 30, A.l\I ............................... 
1 
............ S .......... 
1 
Calm ......... , Cloudy ...................... 1 3.93 I Verysmooth 
5 0 .......................................... s ........... , ...... do ............... do......... ............... 3.97 ...... do ......... l 
5 10 L. C ................................. S ........... 
1 
...... do ........ .l ...... do......... ............... 3.96 ...... do ........ . 
5 30 ......................................... S ........... Gentle ....... , Sl. cloudy.................. 3.99 ...... do ......... l
1 
6 0 .............................. 
1 
............ S ........... 
1 
...... do ............... do........................ 4.03 ...... do ........ . 
~ :8 ::::::::: ::::::::: ::::::::::::1:::::::::::: ~ ::::::::?::::JL:::::r~}~~;:~;::: ::::::::::::::: u~ ::~:]r~:::::: ~ 
8 0 ......... ~ G8. 7 29.322 73.5 S ........... , ...... do ......... 
1 
...... do ......... Cum.Str.7 3.97 ...... do ......... , 
8 30 .......................................... S ........... 
1 
. ...... do ............... do........................ 3.98 ...... do ........ . 
9 0 .............................. , ............ S ................. do ............... do ........................ , 4.00 ...... do ......... ' 
9 30 ......... 
1 
..................... , ............ S ........... , ....... do ............... do........................ 4.03 ...... do ......... l 
10 0 ....................................... , .. S ........... 
1 
Ltght ......... Sl. cloudy .................. 
1
1 3.95 Sl. ruffied .... l 
10 5 Rises ..................... 
1 
............ S ................. do ............... do........................ 3.92 ...... do ......... Clouds W. 
10 30 ......................................... S ........... ....... do .......... ...... do........................ 3.89 ...... do ......... CloudyintheN.nndW. 
~t;L ...... ::::::::: ::::::::: :::::::::::: :::::::::::: ~ ::::::::::}::J~::::::::y::JL:::::: ::::::::::::::: H~ ::::::H:::::::::i 
0 30, P.llt. ......... , 75 29.280 I 75.2 S\V ............. do ......... Showery .... Cum.Str.7 3.99 l'"'"do ......... ' 
1 0 .............................. 1 ............ S\V ....... ' ...... do ............... do ........................ , 4.09 ...... do ........ . 
1 30 ......... 
1 
..................... , ............ SW ............. do ......... , Cloudy..................... . 4.15 
1 
...... do ....... .. 
~ 3~ :::::::::c:::::: ::::::::::::·:::::::::::. ~1¥. :::::::!::::::~~::::::::: , ::::::~~::::::::: :::::::::::::::: t~~ ::::J~::::::::: 
3 0 ......... 1 73 29.248 1 75 NE ........ , ...... do ............... do ......... Cu. Str. 7 1 4.23 ...... do ....... .. 
3 30 .......................................... NE .............. do ......... 1 ...... do ......... :.............. 4.25 ...... do ....... .. 
! 3~ ::::::::::::::::::::::::::::::1:::::::::::: ~~:::::::: I ::::J~:::::::::c::::~~::::::::: ::::::::::::::: ti~ ::::::~~::::::::: 
















i ~g ·::ii ::~: ::::::::: :::::::::::: ::::::::::::1 ~~:·:::::::: j f~i::~~~::r: :JL:::::t:::::::::: :: 
6 0 ......... 51.5 29.246 I 7l N ................. do ......... Rain .......... jStrntus lO i :1 ~ ::::::::t::::::;:::::::::::::( :::::::::: [::::::t·JJt::::::: ::Tff::::::: ··············· 
9 30 ......... , ......... 1 ................•....... N ................. do ......... l ...... do ........ . 
~~ :~ ~ ::::::::: ~ ::::::::: .:::::::::::\":::::::: .. : ~ ~--::::::j::::JL:::::: ::::JL::::::c::::::::::::: 







............ ~ ........... : ...... do ............... do ....... .. 






3 45 .......................................... N ........... ' ...... do ......... r ...... do ..................... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffied ...... . 
...... do ....... .. 
...... do .•....... 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.... do ........ . ! 
1 -s~:.d~~-~~:::: ...... do ....... .. 
...... do ........ . 
Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
I ::::J~::::::::: , ...... do ........ . ...... do ........ . 
...... do ......... l 
...... do ....... .. 
l 
...... do ......... l 
...... do ........ . 
...... do ......... , 
, ...... do ........ . 
l ••. •.• do ...•..... l 
l 
...... do ......... l 
...... do ......... , 
...... do ........ . 
1 
...... do ........ . 
...... do ......... l 
...... do ......... ' 
l
r ...... do ......... 
1
. 
...... do ....... .. 
...... do ........ . 








































































• 1"""4 r:r. 
~ '""@ 
·- E ~ · o 
~ <ll Q) "' 







































c..-. ro >:: • 
0 ~·- 00 Q) ~
+-l c.,) .,..Oj ir~  ~.§ 
Q) ;::s ro <.J 
P:1 00 o..c~ 
Sea, Remarks. 
~ ;;s <ll 1>1 ~<ll 1---1---1 1----~ 
s 8 s ~S2 
h.m. o o 
7 0,A. M .. """"' ................................ . 
7 15 " ' """ ................................ . 
7 30 ............................ ............. . 
7 45 ......................................... . 
8 0 ......... 43.7 29.290 61.2 
8 15 ........................................ .. 
8 30 ........................................ .. 
8 45 ........................................ .. 
9 0 ""..... 46 29.301 64. 5 
9 15 ...................................... .. 
9 30 ......................................... . 
9 45 ........... .............. ............... .. 
10 0 ........................................ .. 
10 15 ........................................ .. 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ......................................... . 
ii 1~ .~~-t.~r:: ::::::::: ::::::::::·:: :::::::::::: 
11 20 Rises ................................. . 
11 30 ........................................ .. 
11 45 ......................................... . 
Noon ................... 47.7 29.309 68 
0 15, P.M ......................................... .. 
0 30 ......................................... . 
0 45 ........................................ .. 
1 0 ........................................ .. 
N .......... 1 Very fre sh .. Foggy ...... . 
N ................ do ......... Misty ....... .............. .. 
N ................ do ............... do ....... .. 





...... do ............... do ......... Cloud::l10 
N ................ do ......... ...... do ....... .. 
N .......... Fresh ............... do ....... .. 
N ................ do ........ Foggy ....... 
1 
............. .. 
N ................ do ............... do ......... Clouds 10 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ......... 1 .............. . 
N ................ do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N .......... . ...... do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ......... Cloudy .... .. 
N ................. do ............... do ....... .. 




























Rough ..... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
"''"do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do ........ . 
. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 




























































......... . 47 29.313 I 70.5 
......... . 44.7 I 29.328 I 68 
u.c . ....................... ............ . 
N .... . ........... do ......... l ...... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ............... do ............... do ........ . 
N .......... Very fresh ·I· ..... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................. do ............... do ......... J Stratus 10. 
N ................. do ............... do ........ . 
N ........... Strong ............. do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do .... . ... . 
N ................ do ............... do ....... .. 
N ................. do ............... do ......... l Stratus 10. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ -1- ············'"1 
N ................. do ............... do ....... .. 
N ........... Very fresh ........ do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ............... do ........ . 
N .......... .. ..... do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
~::::::::::: ::::J~::::::::: ::::J~::::::::t:::::::::::: 
N ................. do .............. do ........ . 
N ........... Fresh ............... do ........ . 
N ................. do .............. do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
Rougher .... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do . ...... .. 
. ..... do ....... .. 
...... do .. .. .... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 




















































































:::!'""' ~ c~~ 
:...t~-....,l 
<ll 0 <ll @<@§ 
<ll s .... 
E-t 






















I <ll . '"d ~ ~~ >:: ~-~ ~ 
~ ..... 
<ll <ll <!) 
-5 P.~ I._ ~ !:: • 
0 """'"' rn 
• I <ll~ ~ GtJ 
00 I ~() <l) s 
.- ·- ~ _, t.) 
5 ::r1 riJ bJJ'"d 
Sea. 
I ~ ~ ~..s ~JJ.,... 
I 
0 <ll ;:l ctl <ll 
A~·, P.M. ········· ! ····~··· .................. ~ ..... N ........... Tol. fresh ... C_l_o_u_dy- .. -.. -..1............... 4.31 To!. "•ugh. 1 
Midnight ................................ . ............ N ................. do ............... do........................ 4.28 ...... do ....... .. 
0 15,A. M . .......................................... N ........... 
1 
...... do ............... do........................ 4.24 Sl. rough ... . 






















Sets. 1 ......... 1 ............ 1 .......... .-. 
N ................. do ............... do........................ 4.25 ...... do ........ . 
~::::::::::: ::::J~::::::::: ::::J~::::::::: :::::::::::::::1 !:i~ ::::J~::::::::: 
N ................. do ............... do........................ 4.12 ...... do ........ . 
N ................. do ............... do........................ 4.17 ...... do ........ . 
N ......... . ...... do ............... do......... ........... .... 4.19 ...... do ........ . 
N . ............... do ....... : ....... do........................ 4.16 ...... do ........ . 
N ................ do ............... do........................ 4.16 ...... do ....... .. 
NNE ............ do ............... do........................ 4.21 ...... do ....... .. 
NNE ............ do ............... do........................ 4.20 ...... do ........ . 
NNE ............ do ............... do........................ 4.25 ...... do ....... .. 
NNE ............ do .... ." .......... do........................ 4.27 ...... do ........ . 
NNE ............ do ............... do........................ 4.25 ...... do ....... .. 
NNE ............ do ............... do........................ 4.28 ...... do ........ . 
NNE ..... . ...... do ............... do........................ 4.30 ...... do ........ . 
NNE ............ do ............... do......... ............ ... 4.27 ...... do ........ . 
NNE ............ do ............... do........................ 4.31 ...... do ........ . 
NNE ............ do ............... do........................ 4.33 ...... do ........ . 
NNE ............ do ............... do........................ 4.30 ...... do ....... .. 
NNE ...... Light ........ . ...... do........................ 4.26 ...... do ........ . 






























••••••••• 1••••••••• 1••·········• 1••·········· 
········•1·•·····••1•••·····••••1••••········ 
L.C. t ......... t ............ , .......... .. 
········•1•••······1••••········ 1•••········· 
:::::::::'::::::::: ::::::::::::1:::::::::::: 
......... 45 29.406 1 66.5 
::::::.::1:::::::::1::::::::::::(::::::::: 
9 45 ....................................... .. 
10 0 ......... 48.5 29.448 66.2 
10 30 ......................................... . 
10 15 ......................................... . 
10 45 ......................................... . 
11 0 ......................................... . 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ......................................... . 
Noon ................. 48 29.467 67.5 
0 15, P. 1\I, ......................................... . 
'Ri~~~· ,· ::::::::: :::::::::::: :::::::::::: 
.................. ························ 
::: : : : :::':::: : :::: :: ::::::: : ::' :: :::: :: : : : ~ 
NNE ............ do ............... do ......... , .............. . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::::~~::::::::r::::::::::::: 
NNE ............ do ............... do ......... ] ............. .. 
NNE ............ do ............... do ......... Stratus 10 
NNE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ......... 1 ............... 1 
ENE ..... Gentle ............. do ......... , .............. . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... 1 Stratus 10 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ...... 
1 
...... do ......... Sl. cloudy .. . 
ENE ............ do ............... do ......... , ............. .. 
ENE ............ do ............... do ....... .. 
ENE .......... do ............... do ........ . 
ENE ............ do ............... do ......... 
1 
.............. . 
ENE ............ do .............. do ......... Cirrus 0.5 
ENE ...... Light. .. Tol. clear ............. : .. .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
NE .............. do ............... do ........ . 

















:::::::::::::::::::::::::::::::::::::::::: E!:::::::: ::~~I~~:·:·:·:·:·:·:: , ::::::~~::::::::t::::::::::::: 
::::::::: ::::::::: ::::::.::::: :::::::::::: ~ :::::::::: ::::J~::::::::: .. ~1.~~~::::::::: 1 ::::::::::::::: 1 
.......................................... N ................ do ......... , ..... do ......................... ! 
......... 47.2 29.456 66 N ................ do ............... do ......... Curus 1 .. 
.......................................... N ................ do ............... do ....................... . 
::::::::: ::::::::: :::::::::::· :::::::::::: ~ :::::::::: ::::::~~::::::::r::J~::::::::: :::::::::::::::1 










































. ..... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
' 
...... do ........ . 
...... do ....... .. 
c:J~::::::::: I 
.. .... do ....... .. 
...... do ........ . 
Ruffied,with 
light swells . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
Sl. ruffled .. . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 














































































fd r-.r H CJ='~ 
P-l:;a ~ ~ 0 ~:;::;,_. 






























h.m. o o 
4 15, P. 1\L ......................................... .. 
4 30 ........................................ .. 
4 45 ......................................... . .. 
N .......... Gentle....... Clear .... , .... l. 
N ................ do ............... do ......... . 
N ................ do ............... do ......... . 
5 0 ........................................ .. N ................ do ............... do ....... .. 
5 15 ......................................... . N ................ do ............... do ........ . 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 .. .. .. .. • 4 7 • 5 29 . 436 65 
~NE'::::: ::::::~~::::::::: ::::::~~::::::::: 1 ::::::::::::::· 
NNE ........... do ............... do ......... Cirrus 0 
6 15 ......................................... . NNE ........... do ............... do ....... .. . .. 
6 30 ........................................ .. 
6 45 ........................................ .. 
7 0 ........................................ .. 
7 15 ........................................ .. 
.. 
NNE ........... do ......... Tol. clear ... l. 
NNE ........... do ............... do ......... . 
NNE ........... do ............... do ......... . 
NNE ........... do .............. do ....... .. 
7 20 u. c ................................ .. NNE ........... do ............... do ....... .. .. 
7 30 ......................................... . 
7 45 ........................................ .. 
8 0 ......................................... . 
8 15 ......................................... . 
.. 
NNE ........... do ............... do ......... 1. 
NNE ........... do ............... do ......... . 
NNE ........... do ............... do ......... .. 
NNE ........... do ............... do ....... .. 
8 30 ........................................ .. NE .............. do ............... do ....... .. 
8 45 ........................................ .. 
9 0 ........................................ .. 
9 15 ........................................ .. fli: ::::::: :::: JL::::: :: ::~:l:~i~:::::: ::r:::: ::::::::: 
9 30 ......................................... . NE .............. do ............... do ........ . .. 
9 45 ........................................ .. NE .............. do ............... do ....... .. 
10 0 ........................................ .. NE .............. do ............... do ....... .. 
10 15 ......................................... . 
10 30 ~~ :::::::: ::::::~~::::::::: ::::J~:::::::::J:. ........... .. 
Cl.l ' '"d 





.... o:l Q • 
0 .... ·-~ 
Ill ~ al 
~~ ~.§ 
o.Jj ,_. ;:; o 





























Sl. ruffled ... 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 

















10 45 ......................................... . 
11 0 ......................................... . 
11 15 ......................................... . 
11 30 ......................................... . 
12 45 ......... ········· ....................... . 
Midnight ............................................ . 
0 15, A.M. ••••••••• ••••••... ·•••••••••• • •••········· 
0 30 ......................................... . 
0 45 ......................................... . 
l 0 ........................................ .. 
1 15 .............................. ············ 
1 30 .............................. ············ 
1 45 .............................. ············ 
1 55 Sets ................................. . 
2 0 ......................................... . 
2 15 ......................................... . 
2 30 ......................................... . 
2 45 ' ......................................... . 
























.~:. ~ ... 1 .. 58. · · ·r29·: 434· ·1· · · ii5 ·:s · ·· 
~~:?:::: ::::::i~::·:::::: Irt~~~n::r: :··:;;:;:;:: :; 
E ................ do ............... do ........ . 
E ................ do ............... do ....... . 
SE ............... do ............... do ........ . 
SE ............... do ......... Sl. cloudy .. . 
SE ........ . ...... do .............. do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ........ . ...... do ......... Cloudy ..... . 
SE .............. . do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ......... , ............. .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ....... . 
S ................ do ......... Sl. cloudy .. . 
S ................. do ........ . ...... do ........ . 
S ........ ......... do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , .............. . 
S ........... Light ......... 'Tol. clear .. . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , .............. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... , .............. . 
S. ......... Fresh .............. do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: ::::J~::::::::: ::::J~::::::::: I ~~~·.-.. ~:~: .. ~. 
S ................. do ............... do ....... .. 











































...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ... . .... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffi.ed .... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. rough ... .. 
...... do ....... .. 


























TABLE A 11-0ontinued. 
~ :£'""":' ~ Ji d 
·.§"':" ~~ ~ . ~rD~ 
g: = .n 1i f:t. .s ~ 1i Ji ~ ~g ~ tl)'-::' s::8 tl)~ro ~ ~ (..) o:l .... .... .......... .... ~f:t. 0 
-g~ ~ ~~ 2~ ~·;,:: ~~ 
'- ..- w. .... a:l ell '"' 1-< Cll •• ~ 















ell I "'CJ ~~ s:: ~·_;J cO 
ell:.,+> ~ell ell 
...., p.,~ 
....... ~ ~ . 
0 a> ·:~ 
~~ ~.§ 
·- ~ ~ (.) ell ~ a:l ell ::r: w. 01)"0 
Sea. Remarks. 
~'--' ~ ~ ~ ~ ~ s 8 8 I 
----1 ---- -,---------------------------------------
1859. h. m. 
May 11 9 O,A.!IL ......... 61..1 29.438 67 
9 15 ........................................ .. 
9 30 ......................................... . 
9 45 ......................................... . 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ......................................... . 
11 0 ......................................... . 
11 15 ········· ................................ . 
11 30 ......................................... . 
11 45 ........................................ .. 
Noon .................. 70 29.375 69.5 
0 30, P.M .......................................... . 
1 0 ........................................ .. 
1 30 ......................................... . 
1 45 Rises ................................ .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ......... 71.2 29.375 71.5 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......... 72 29.384 74.5 
6 30 ........................................ .. 
S ........... Fresh ......... Tol. dear .... ICir. str 3.5 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. .. 
S ................. do......... Sl. cloudy .. . 
S ................. do ............... do ....... .. .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ......... Cloudy ...... 
1 
... : ......... .. 
S ................. do ............... do ......... Cu·. s tr. 3 
S ................ do ............... do ......... . 
S ................. do ............... do ....... .. 
S ................. do ............... do .............. ......... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ......... . 
S ........... Light ............... do ......... . 
S ................. do ............... do ......... Cun1ulus 3 
SvV .............. do ............... do ....... .. 
SlvV .............. do ............... do ......... l .. 
SW .............. do ............... do ......... .. 
SW .............. do ......... Sl. cloudy ... 
SW .............. do ............... do ......... 1 ............. .. 
SW .............. do ............... do ......... Cumulus 4 




























Sl. rough .. .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
Ruffled ...... . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 















I ! 3g :::::::::'::::::::::::::::::::::1:::::::::::: t~~:::: Gentle ........ To!. clear .. +······· ....... 3.92 Sl. ruffled ... ::~:Jr::~:~::: :::JL:::::r::::::::::::: 3.89 ...... do ......... 3.88 ...... do ......... 8 10 U. C. ·········1 .. ········ .. 1············ WSW .... 3.90 . ..... do ......... J :~ :::: :~~:: .::~~ ~~:: :::~~: :::::: ~ ~: :::~:: :::: ~~~ :::· 3.95 To!. smooth ::::JE:::::y:J~::::::::t::::::::::::. 4.02 . ..... do ......... 4.00 ...... do ......... 4.03 ...... do ......... 
10 30 .......................................... s ........... ...... do ......... j' ..... do ......... , ............... 3.94 ...... do ......... 
11 0 .......................................... s ··········· ...... do ............... do ........................ 3.88 ...... do ......... 
11 30 .......................................... s ··········· ::::::~~::::::::: , ::::::~~::::::::: 1 ::::::::::::::: 3.89 ...... do ......... Midnight ............................................. S .........•. 3.93 . ..... do ......... 
May 12 I 0 30,A. 111. .............................. 1 •••••••••••• S ........... :::j~H::J:.<iS.::::: :.·:·:::::::::: 3.86 Smooth ...... 1 0 .................. ············ ............ s ........... 3.83 ...... do ......... l 30 .......................................... ssw ...... 3.84 ...... do ......... r/1 2 0 .......................................... ssw ...... 3.86 ...... do ......... t_>:j 2 20 Sets ................................... SSW ...... 3.89 ...... do ......... 0 
2 30 ssw ...... ...... do ......... ...... do ......... 3.86 ...... do ......... ~ ......... ......... ............ 
············ 
............... t_>:j 
3 0 ......... ......... ............ ............ ssw ...... ...... do ......... ...... do ......... . .............. 3.91 ...... do ......... t-3 
3 30 
········· 
......... ............. ............ ssw ...... ...... do ......... ...... do ......... 
··············· 
3.94 ...... do ......... > 
4 0 ......... ................................. ssw ...... l ...... do ............... do ........ l .............. 3.94 ...... do ......... ~ t-< 4 30 
:::::::::::::::::::::1:::::::::::: 
~ ::::::::::: ::::J~::::::::: .. ~:~~g!..::::::: ::::::::::::::: 3.89 ...... do ......... 5 0 3.93 ...... do ......... 0 
5 30 S ................. do ............... do ........................ 3.92 ...... do ......... ~ 
6 0 S ................. do ............... do ........................ 3.95 .. .... do ......... ~ 6 30 S ................. do ............... do ........................ 3.98 . ..... do ......... > 7 0 SE ............... do ............... do ........................ , 4.04 ...... do ......... ~ 
7 30 SE ............... do ......... Cloudy ...... 1 ............... , 4.06 ...... do ......... 
8 0 58.7 29.431 69.2 SE .... . .......... do ............... do ......... Stratus 8 4.13 ...... do ......... 
8 30 L.C. ................................. SE ......... Light ......... 
1 
...... do ........ r ............. 4.25 . ..... do ......... 
9 0 5S.2 29.413 68 SE ............... do......... V cry dark Stratus 10 / 4.32 ...... do ......... 
9 30 
..................... ············ SE ......... F<e,h ......... 
1 
~~~~~~.~::: ................ , 4.29 ...... do ......... 
10 0 
································· 
SE ............... do ......... Hail storm ................ 1 4.27 Sl. rough .... 
10 30 
····················· ............ 
NE .............. do ......... Rain ......................... 4.30 ...... do ......... 
11 0 ................................. NE .............. uo ............... do ........................ 4.25 ...... do ......... 
11 30 ......... ......... ............ ............ NE ........ ...... do ......... ...... do ......... . .............. 4.27 .. .... do ......... 
Noon ......... ......... 52.2 29.445 69 NE ........ ...... do ......... ...... do ......... . .............. 4.23 ...... do ......... 
0 30,P. 111. ......... ......... 
············ 
............ NE ........ ...... do ......... Foggy ....... Stratus 10 4.]0 .. .... do ......... 

















~ Q),......._ rJl ~ ~ ,.;:::::' Q) 0 
.... ~ ,..q -;:1..0 ..... ,-.... ~...; <:.) • ~C,.)r:' ui ....... ~ 0~ > ~ Q) 0'-' ..... ro o...s::...s:: 
,_ ;:j +"' 0:: 
Q) 0 rJl Q) ~ 
.s.§ ~0~ rJl <:.) a::l ~ - ~ 
..0<:.) ,..q :...... c:.:> ::s·l"""'.._.., 
0 0:: p.. d~ Q) olJ ~ ;:.... .:-+''"0 
............. ~r/J ... 0 s-g ~ 5-.t Q) 0·.-< ~~ Q) ;:j+' > 0 P,.<:) <V Q) , .... 0 s ~a .§~ 0 s...., 8 cO Q) i><t ro ~88 ~ ~ ~ Q) j:Q 
-----·------- ----
h.m. o o 
~ ~~'P.M. 'iii~~~·::::::::::::::::::::::::::::::::: 
3 0 . . . . . . . . 54 29 .453 69. 7 
3 30 .................. ..................... .. 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 .. .. .. .. . 52 29 . 492 68.5 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 ........................................ .. 
8 55 ........................................ .. 
9 0 ......................................... . 
9 30 ........................................ .. 
IO 0 ......................................... . 
10 30 ........................................ .. 
II 0 ......................................... . 
II 30 ......................................... . 
Midnight ........................................... .. 
~ 3~, A.M. :::::::::::::::::: :::::::::::: :::::::::::: 
I 30 ......................................... . 
2 0 
2 30 





-5 •. 0 Q) ui Q) Q) OJ) 
-5 rJJ ..... '"0 ,_ ...... 
.::: o:l 
:;:i ~ Q) Q ;:j 
0 ,_ 0 
Q w ~ [) 
NE...... ... Light....... . Foggy ....... . 
N ................ do ............... do ......... 
1 
.............. . 
N ................ do ............... do......... Clouds 10 
N .......... Fresh ............... do ....... .. .. 
N ................ do ......... Dense fog .. . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ......... Tol. fresh ... SJ. cloudy .. . J Fog ...... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N .......... Light. .............. do ......... l .. 
N ................ do ............... do ...... .. 
N ................ do ............... do ....... .. 
N ................ do ......... Cloudy ...... ! .. 
~ :::::::::: ::::::~~::::::::: ::::J~:.::::::: :: 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. ... 
N ................ do ............... do ........ . 
N ................ do ......... ...... do ......... l .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
NW ............. do ............... do ......... l .. 
N"\V ....... G entle .............. do ..... . ... .. 
NW ............. do ............... do ...................... .. 
NW ............. do ............... do ...................... .. 
.. 
Q) I '"0 





~~ ~.§ -~~ ~ ;5 





























Sl. rough ... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffied ... 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ...... .. 
.. .... do ....... .. 
.. .... do ....... .. 

















2 40 Sets ................................. . 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......... 44.7 29.715 63.5 
NW ............. do ............... do ........ . 
NW ....... Light ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N. ......... T'ol. fresh ......... do ....... .. 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N .......... Fresh ............... do ......... 
1 
............. .. 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N. ......... Fresher. ........... do ......... ! Stratus 9. 
8 30 ......................................... . 
9 0 • .. . .. .. . 45 29 . 7 42 69 
9 20 L. C ................................ .. 
N ................ do ............... do ....... .. 
N .......... V ery fresh ........ do ....... .. 
N ................ do ............... do ....... .. 
9 30 ........................................ .. 
10 0 ........................................ .. 
NE .............. do ......... Sl. cloudy ... 
NE .............. do ............... do ....... .. 
10 30 ....................................... .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon ................. 45.5 29.794 69.7 
0 30, P.M ......................................... .. 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ........................................ . 
3 0 .. .. .. .. . 46 29.788 68 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
~~:::::::: ·p;.~~~::::::::: ::::::~~:::::::::1::::::::::::::: 
NE .............. do ............... do ......... Cir. st. 4.5 
3 30 ........................................ . NE ........ Light ............... do ....... .. 
4 0 Rises ................................ .. NE .............. do ............... do ....... .. 
4 30 ........................................ .. NE .............. do ............... do ........ . 
5 0 ........................................ .. NNE ........... do ........ Tol. clear ... 
5 30 ........................................ .. 
6 0 .. .. .. ... 44 29.795 67 
NNE ........... do ............... do ......... 
1 
.............. .. 
NNE ........... do ............... do ......... C1rrus 2. 
6 30 ........................................ .. NNE ........... do ............... do ....... .. 
7 0 ........................................ .. NNE .. ... Tol. fresh ......... do ....... .. 
7 30 ........................................ .. NNE ............ do ............... do ........ . 
8 0 ........................................ .. NNE ............ do ............... do ....... .. 
8 30 ........................................ .. NNE ............ do ............... do ....... .. 
9 0 ......................................... . NNE ............ do ............... do ........ . 
9 30 ......................................... . NNE ............ do ............... do ....... .. 
9 40 u. c ................................. . NNE ............ do ............... do ....... .. 











































.. .... do ....... .. 
. ..... do ........ . 
Sl. rufficd .. . 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
Ruffled ..... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
Sl. rough .. 
.. .... do ....... .. 
...... do ....... . 
Rough ...... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
Sl. rough ... . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 








































rr,ABLE A 11-Continueu. 
I 
II -&~ J ] .5.§,.__ : Vvind. I ~ ~~] 
. ~~ g 00 ~ ~~ i ~ ~ ~ 
rn o..._, ·~ ""@ c':1 ro 1 c;~ ~ Q) 
I ~ I Q):: ! ~ s Q) ~::;_ I 8 ! -5 ~..s cd $..4,1""""1 •1""""1,1""""1 $-.t•l"""' 0 t rll 
I 
~ .B ro :... g .B >. :...~ ' .;::: c.i , • ._ ro ~ ..; Sea . 
; ~ d ~roc ~ ~ ~ , •. g ~ t; . o c.J~·l""""' .. ~ ~~ ~ E S ~ ~ ~ ~ ~ C) bn :S ~ ~ ~ ~n E 
I 
.. ~ ' cd .... p 0 ::::; ;::: Q) '" ,.., .......... ;..> 0 
0 0)~ d Q)M~ 0 ~ Q) 0 ll.):l~O 
;?J ~a.l o:\ ~ I U , W ~ U ::C:rnb.D"' 
. 0 d Q) 0 ~ ... Q) 1:: :... ,.q I:: I .... ..., biJ~ ,.., . -
1
----- I ~-!·--
--- I : ! : I ! ' I' I M~;\3 1~· 31b1,' P. M. l ............. ~ ... / ............ ' ...... ~ .... , NNE ...... ' Fres. h ........ !! Tol. clear .... ' ............... J 4.23 Sl. rough .. .. 
11 0 1 ......... , ......... 1 ............ , ............ 1 NNE ............ do ............... do ......... l ............... 
1 
4.39 Rough ...... . 
11 30 .............................. : ............ NNE .... ..I ...... do ............... do ........................ , 4.32 ...... do ....... .. 
Midnight ............. ! ..................... ! ............ NNE ...... ! Fresher ............ do ........................ , 4.38 ...... do ....... .. 
May 14 1 0 30, A. IIJ, ......... , ..................... 1
1 
............ NNE ...... ' ...... do ......... Sl. cloudy.................. 4.37 ...... do ........ . 
' :~ :::::::::::::::::::]:::::::::::)::::::::::: ~i~:::::r::JL:::::: ::::JL::::::I::::::::::::::-1 Hi ::::Jr::::::: 
3 0 ....... ..! ..................... 1 ............ 
1 
NE .............. do ......... Cloudy ...... ,............... 4.24 ...... do ....... .. 









. NE ........ ~ ...... do ............... do ........................ 
1 
4.29 ...... do ........ . ~ 38 :::::: :::c: ::::: '1 :: ::::::::::1:::::::::::: ~~:: :::: :: l ·v~~-~ofi:~~i~::: :: ::::~~::: ::::::1::::::::.:::::: ~ :i~ ::: :::~~::: :::::: 
5 30 ......... , ..................... 
1
1 ............ NE ............ do ............... do ......... l .............. 4.21 ...... do ....... .. 
6 0 .................. , ........................ NE ........ 1 ...... do ............... do......... . .............. 4.28 ...... do ........ . 
6 30 ........ .!. .................... 
1 
............ NE .............. do ............... do... ...................... 4.33 ..... do ....... .. 




............ NE ....... Fresh ......... Sl. cloudy.................. 4.29 ...... do ....... .. 
7 30 .......................................... NE ........ J ...... do ............... do....................... 4.23 ...... do ........ . 
~ 3g , :::::::::1..~~.::..1. ~~.:~~~..1. .. ~.~ ... ~ ... ~~:::::::: l .. ~~.ld:~--~~~~:.: ::::J~:::::::::I.~.~~~.t~~~ .. ~.: !:i~ .. ~~-ld;:~~~~l~.: l· 
9 0 
1 
......... j 47.5 29.820 64.5 ENE ..... Light ............... do ......... , Stratus 8. 4.12 ...... do ....... .. 
9 30 .......................................... ENE ............ do ............... do ......... 
1
............... 4.17 Ruffled ...... . 
10 0 ......... 1 ......... 1 ........................ ENE ............ do ............... do ......... 
1
............... 4.22 ...... do ......... l 


















' ::::::::: ' :::::::::::: •' :::::::::::: 
Noon .................. 48.7 29.821 66 
0 30, P.M .......................................... . 
~ :~ 1::::::::::::::::::::::::.::::1::::::::::. 
~ 3g :::::::::1..~:.:~ ... :.~.:~?~ ..... ~.~ ... ~ .. . 
~~: :::::::\ .. ~.l:~d~::::::::: ::::::~~:::::::::1 .............. . 
NE. · ...... 
1 
...... do ............... do ......... Stratus 9. 
NE .............. do......... Cloudy ..... . 
~~: :::::::c:::~~::::::::: ::::::~~::::::::: 
NE ........ 
1 
...... do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... 1 Stratus 10 
NE .............. do ............... do ....... .. 
4 0 ......................................... . NE .............. do ............... do ......... , .............. . 
4 30 ......................................... . NE .............. do ............... do ....... .. 
5 0 ......................................... . NE .............. do ............... do ........ . 
5 15 Rises ................................. . NE .............. do ............... do ........ . 
5 30 ......................................... . NE .............. do ............... do ....... .. 
6 0 . .. .. .. .. 46 29.781 I 65.7 
~ 3~ ::::::::: :::::::::c::::::::r:::::::::: 
7 30 .................. [ ............ , ........... . 
8 0 ......................................... . 
8 30 ......................................... . 
~~: :::::::~::::::~~::::::::: ::::::~~::::::::: 
NE .............. do ............... do ........ . 
NE ............. do ............... do ......... , .............. . 
NE .............. do ............... do ....... .. 
NE ........ Tol. fresh ......... do ........ . 
May 15 
~ 3~ 1::::::::::::::::::::::::::::::\:::::::::::: 
10 0 .............................. ! .......... .. 
H :~ 1 :~:·:~:<:::::::: ::::::::::>::::::::::: 
,i~~i'gll.\;:· ::::::::: ::::::::: ::::::::::::!:::::::::::: 
1 30 .................. ............. ! ........... . 
2 0 .............................. ! ........... . 
2 30 .............................. ! ........... . 
3 0 ......................................... . 
3 30 ................. 1 ............ 1 .......... .. ~ 3g .. ~.~~~:. 1 ::::::::: ::::::::::::c::::::::: 
4 30 .................. ............. 1 .......... .. 
5 0 ..... : ... ..................... 1 .......... .. 
5 30 .............................. ! ........... . 
~ 3~ ::::::::::::::::::::::::::::::1:::::::::::: 
~~:: :::::: , ::::::~~:::: :::::,::: :::~~::: :::::: 
NE. ······· l······do ......... l ...... do ......... , .............. . 
NE ............... do .............. . do ....... .. 
~~: ::::::: I ::::J~:::::::::c:::~~::::::::: 
NE ........ 1
1 
.... :.do ......... l ...... do ........ . 
NE. ... .... L1ght .............. do ....... .. 
NE .............. do ............... do ....... .. 
NE ...... ..l ...... do.; ............. do ......... , .............. . 
NE ........ ! ....... do ......... ~ ...... do ....................... . 
NE ........ 1 •••••• do ......... 
1 
...... do ........ . 
NE ........ I Tol. fresh ......... do ....... .. 
NE ....... .I. ..... do ............... do ........ . 
NE ........ 1 ...... do ............... do ........ . 
NE ........ , ...... do .............. do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ......... 
1
1 ••••• . <lo ........ . 
NE .............. do ......... Sl. cloudy .. . 
NE. ... .... Light ............... do ........ . 











































.. .... do ......... [ 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ....... . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ......... \ Clouds WN\V. 
...... do ........ . 
Ruffie<l ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
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t§ ~ of::, ..... c::S o-:::;ro Cl.>Q.)g 
<l.> 0 rn <l.> ~ s= S <l.> s::~ S .;J P-.,::. 1 · rn (.) c::S ;... .;... ..... ..... ;... ..... '-' o . rn Sea. I Remarks . 
..0 (.) ...s= ;:s 8 ;... ~ ;:s >.. .~ <!::: Q.) ..... d s= ui 
0 d P1 ~ ~ Q) "'0 ~ ~ OJ Q • 0 .... ~-
'o :;::: ~rn ~ g ai -o ~ B ~ Q.; § -5 Q3 ui ...., ~ <l.>~ ~ 
.::= s= p_,;... S s:: p_,'- S rn...s= bD ...., '"Cl ...C:~ bD.!::l ~ ~ 0 s 3 8 c::S s ~ 0 ~ ;:: § ~ ;:s .!'P;... g ~ 
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h. m. 0 0 




9 0 ......... . 50.5 29.791 71.5 
9 30 .............................. ........... .. 
10 0 .............................. ! .......... .. 
10 30 ......................................... . 
10 55 L. C ...................... ........... .. 
uo~~ ......... ::::::::: :::::::::::::::::::::1:::::::::::: 
~ ~8' p, M .. ::::::::: ~ .. ~~ ...... ~~.::.~~..!. .. :.~ ... ~ ... 
~ :~ ::::::::r::::::::::::::::::::::::::::::: 
1 30 .............................. 1 .......... .. 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ......................................... . 
2 30 ......................................... . 





::::::: :r~~ :~ : 1 ::~~:: ~~~: j :: :~:~ :·:~: :: 
......... ! ............................... .. 
NE ...... ··1 Light......... Sl. cloudy .. . 
NE .............. do ......... Tol. clear ................. . 
NE .............. do ............... do ......... 1 .............. . 
NE .............. do ............... do ...................... .. 
NE .............. do ............... do ......... Cirrus 1.5 
NE .............. do ............... do ...................... .. 
~ :::::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
E ................ do ............... do ....................... . 
E ................ do ......... Sl. cloudy ... ! .............. . 
~ :::::::::: ::::J~::::::::: ::::J~:::::::::I::::::::::::::: 
t:i:::::: ::::JL::::::: ::::J~::::::::r~~:·:~~:·:~:o 
ENE ............ do ............... do ......... 
1 
............. .. 
ENE ............ do ............... do ...................... .. 
NE .............. do ............... do ...................... .. 
~~: ::::::: .. ~~.~~~.: :::::: · ·T~.J~ 0~i~~;. :::1::::::::::::::: 
NE .............. do ............... do ....................... . 
~~:::::::: ::::J~::::::::: ::::J~::::::::: I :::::::·.::::::: 
NE .............. do ............... do ......... 1 .............. . 
NE. .... ... Light. ........ l ...... do ......... l Cir. str. 4 
NE .............. do ............... do ....................... . 




























Ruffled ...... . 
.. .... do ....... .. 
. ..... do ........ . 
Sl. ruffled .. .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
Ruffled ...... . 
Sl. ruffled .. . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 




















































. 11 20 
11 30 
·········1••··················•1•••········· 
ooooooooo l eoooooooooeoooo•ooooo l oooooooooooe 
::::::::r:::::::c:::::::::r:::::::::: 
oooo•oooo l ooeeooooaoooooooooooo l oooooeooooeo 
I 




.................. ! ....................... . 
::::::::::::::::::c::::::::::::::::::::: 
......... ....... ..! ...................... .. 
:::::::::::::::::r:::::::::::::::::::::: 
::::::::::::::::::c::::::::::::::::::::: 
................ ..! ....................... . 
::::::::::::::::::1:::::::::::::::::::::::: 
:::::::::1:::::::::[:::::::::::: :::::::::::: 
11 45 1""""'1""""' ............ 1 ........... . Midnight ..................... ' ...................... .. 









~~! ;:;::;; :;:;::i~[[[:[[ !!! :+i!~:.:?!J·: ·HH: .. : 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do .•............. do ......... l Cu. str. 10 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .. : ........... do ............... do ......... ,, ............ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE. ....... G entle ............. do ........ . 
NE .............. do ............... do ........ . 
NE~······· ...... do ............... do ........ . 
NE .............. do ............... do ........ . 
~~: ::::::: ::::J~.:::::::: ::::J~::::::::t:::::::::::: .. l 
E ................ do ............... do ........ . 
E ................. do ............... do ........ . 
E ................ do ............... do ....... .. 
E . .... ..... Light. .............. do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ............... do ......... j ............ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ........ . 
ESE ............. do ............... do ......... , .............. . 
ESE ............. do ............... do ....... .. 











































i ...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. . 
...... do ...... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
. ..... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 









































































C) rn Q.) I 
.<:::,-.... <ll 
-:5.2 .+-J~ .<::: 
<.) • 
..._,<ll"'":' <.-.Oil >:::~ a~ a.<::.<:: rn ..... ell 
...., ro 
<ll '--' rn 
.s.§ ;Il>::~ <ll .-cd £·2 §·~~ .<::: <.) ~ <ll p. ell.- 2"1;j cd :>.;.... 
rn ~ cd <ll"l;j ~a 2 
->:: C)>:: <lJ <.) <ll ~ .... s >:: s-~s a s~ a ro a .... C)~ ro Q.) >:a ;;s ~Q.) o:l ~ ........ 
---------- ----
0 0 
Sets. ~ ......... ~ ............ ~ .......... .. 
......... ~ 56.5 I 29.347 I 71 






..<:i .... .. !:1 C) Yi <ll <ll t'.o 
-:5 rn.<:: "1;j ~ 1:: >:: d ;:I <J.) Q.) a a .... t?;: u w [) 
ESE....... Light......... Cloudy ...... 1 ............ .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
S ................. do .............. do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... . . 
S ................. do ............... do ....... .. 
S .... · ............. do ......... Rain ........ .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ..... ..... . ...... do ............... do ........ . 
S ................. do ......... Cloudy .... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ......... : ....... do ............... do ....... .. 
S ........... Fresh .............. do ........ . 
S ................. do .............. do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S .................. do ......... Drizz1y ..... . 
S .................. do ............... do ......... , Stratus 10 . 
S ................. do ............... do ...................... . 




<ll <ll <ll 
-5 p.~ 
..._. ~ >:: • 
































Sea. Remarks . 
Sl. ruffled ... 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ......... l Fine rain. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ...... . . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
Sl. rough .. .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 















8 30 ..................... , ................. . 
8 45 ........................................ .. 
9 0 ......... 57.5 29.331 71 
9 15 ......... ········· ....................... . 
9 30 ......... ········· ....................... . 
9 45 •···•··•· ......... ············ ........... . 
10 0 ......... ········· ....................... . 
10 15 ......................................... . 
S ................. do ............... do ........ . 
S ................. do ............... do ......... 
1 
............. .. 
S ................. do ......... Rain .......... Clouds 10. 
S ................. do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......•.. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... , .............. . 
10 30 ......................................... . SSW ............ do ............... do ........ . 
10 45 ......... ········· ....................... . SSW ............ do ......... Cloudy ..... . 
11 0 ......................................... . SSW ............ do ............... do ........ . 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 L. C ................................. . 
Noon .................. 63.2 29.252 71.5 
s~w ............ do ............... do ......... l .............. . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Clouds 10. 
0 15, P.M .................... ....................... . 
0 30 ........................................ .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
0 45 •...•......•.•.•.. ········•··· ........... . 
1 0 ........................................ .. 
SSW ............ do ......... Sl. cloudy .. 
SSW ............ do .............. do ....... .. 
1 15 ......................................... . SSW ............ do ............... do ........ . 
1 30 ......................................... . WSW .......... du ............... do ........ . 
1 45 ......................................... . WSW .......... do ............... do ........ . 
2 0 .................. ············ ........... . WSW .......... do ............... do ........ . 
2 15 ......................................... . WSW .......... do ............... do ........ . 
2 30 ........................................ . WSW .......... do ............... do ........ . 
2 45 ......................................... . 
3 0 ......... 71 29.200 73 
WSW .......... do ............... do ......... 
1 
.............. . 
WSW .......... do ............... do ......... Cumu. 6. 
3 16 Full. ................................ .. WSW .......... do ............... do ........ . 
3 30 ......................................... . WSW .......... do .. · .............. do ........ . 
3 45 ........................................ .. WSW .......... do ............... do ........ . 
4 0 ......................................... . W ............... do ............... do ........ . 
4 15 ......................................... . W ............... do ............... do ....... .. 
4 30 ........................................ . W ............... do ............... do ......... , ............. . 
4 45 ......................................... . W ............... do .•............. do ........ . 
5 0 ......................................... . W ............... do ............... do ........ . 
5 15 ......................................... . 
5 30 ......................................... . 
5 45 ......................................... . 
6 0 ......... 71 29.196 74.5 
6 15 ........................................ .. 
~ ::::::::: -~-j-~S~·.::::::·.: ::::J~::::::::: ............ . 
W ............... do ............... do ......... l············· ~ ::::::::: ::::::~~::::::::: ::::J~::::::::: -~-~~u: .. ::. 
6 30 ····•···· ................................ . 
6 45 
W ............... do ......... Cloudy ..... . 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Ruffied ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
To!. smooth 
...... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 

































TABLE A 11-Continued. 
Q.l r1J Q) I 
1:: ,..c:::,......._ C!J ,..c::: ol 
.s,......, .... ..;::i '-5 . ...,.rJ,......._ 
~~ ui 'o&: .s~ 'o-5-g 
~5 ~ Q.l'--;: c8 Q.lC~ S 
m ('..) cC ~ J..,. •'""1 ·M ~ ·rl ....._, o 
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hi ~·,P.M. =:[ .... ~···=······· 1 ··•·•~••• W ......... Light. ........ Cloudy .... .. W ............... do ......... Rain ........ .. 7 15 ......................................... . 
7 30 ......................................... . 
7 35 Rises ................................. . 
W ............... do......... Cloudy ..... . 






7 45 .................. ············ ........... . W ............... do ............... do ......... , ............. . 
8 0 .................. ············ ........... . 
8 15 ········· ............................... .. 
8 30 ......... 64 29.208 73 
8 45 ········· ................................ . 
9 0 ......................................... . 
9 15 ......................................... . 
9 30 ......................................... . 
9 45 ........................................ .. 
10 0 ........................................ .. 
10 15 ········· ................................ . 
10 30 ......................................... . 
10 45 ........................................ . 
11 0 ............................. ············ 
11 15 ......................................... . 
11 30 .............................. ············ 
11 45 .................. ············ ........... . 
Midnight ............................................ . 







W ............... do ............... do ........ . 
~ ::::::::. ::::J~::::::::: ::::::~~::::::::: 1 -·c~;:~i~::·s· 
WNW ......... do ............... do ........ . 
WNW... Gentle ............. do ........ . 
WNW ......... do......... Sl. cloudy ... 
WNW ......... do ............... do ........ . 
WN"\V ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ........ . ...... do ........ . 
WNW ......... do ......... Tol. clear .. . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... 1 ............... 1 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
~~ ::::::::: ::::J~::::::::: ::::::~~:::::::::~::::::::::::::: 
SE ............... do......... Clear ........ . 
SE ............... do ............... do ......... , .............. . 
C!JC!J"d 
~] ~ 
'-'+-> Q) Q) Q) 
~ 0...~ 
..... r1l 
'o O:.s ~ 
~ o.) ~ ~~ clJ.s 
cJJ '-' ::l o ·~ ::l d Q) 































...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
. ..... do ........ . 




























































Sets .. , ......... , ............ ........... .. 
......... , 63.5 I 29.197 I 69.2 
......... , 64 29.187 I 69.5 
SE ............... do ............... do ......... 1 ............... 1 SE ............... do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ......... To!. clear .. .. 
SE ............... do ............... do ......... l····· .. ••••••" 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
S ........ ......... do ............... do ....... .. 
S ................. do ............... do ......... , ............. .. 
s'v ........ Light ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... uo ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SVV .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ...... ., .... do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
~~:::::::: .. ~~~t~~:::::::: ::::::~~::::::::rc;;~.~~·o·:: 
SW ........... : .. do ......... Clear ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
~~:::::::: ::::J~::::::::: ::::J~::::::::: i :::::::::::::::l 











































Smooth .... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ..... . . .. 
Tol. smooth. 
...... do ..... ... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Smooth ..... . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
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E ~ S ~S8 
h. ?n. 0 0 
11 45, A. JIJ, ••••••••• ••••••••• ...................... .. 
Noon .................. 61::! 29.171 70.5 
g ~~, P. M. ·r::c:· ::::::::: :::::::::::: :::::::::::· 
0 45 ......................................... . 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ......... ................................ . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ......................................... . 
2 45 ........................................ .. 
3 0 .. .. . .. .. 68.5 29 .143 71 
3 15 ......................................... . 
3 30 ......................................... . 
3 45 ......................................... . 
4 0 ........................................ .. 
4 ]5 ......................................... . 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ........................................ .. 
5 15 ........................................ .. 
5 30 ......................................... . 
5 45 ......................................... . 
6 0 ......... 73.2 29.131 74 
6 15 ......................................... . 
TABLE A 11-0ontinued. 
. 'Vind . 


















SW ........ Light ......... Clear ....... .. 
SW .............. do ............... do ......... l Cir. str. 3 
SE ............... do ............... do ......... . 
SE ............... do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. .. 
S ................. do ......... Tol. clear .. . 
S ................. do ............... do ......... 1 .......... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. .. 
~ ::::::::::: ::::::~~::::::::: ::::::~~::::::::: ' · 
I::::::::::: ::·.·j~:·::::::: :·:_::f~H:.::.~:~:~·:~~~::s 
S ................. do ............... do ........ . .. 
~ ::::::::::: ::::J~::::::::: ::::::~~::::::::: ' " ... 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. .. 
S ................. do ............... do ......... l .. 
S ................ do ............... do ......... Cloudless. 
S ................. do ............... do ...................... .. 
1ldi'"O 




'o ~-= ui 





























Smooth ..... . 
...... do ........ . 
Sl. ruffied ... 
.. .... do ....... .. 
.. .... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 




















7 15 1 
......... 1 ......... 1 ............ 1 ........... . 
................... ············ ............ . 
......... ····················· ············ 
········· ......... ············ ........... . 7 30 ......................................... . 
7 45 ........................................ .. 
8 0 .................. ·····••····· ........... . 
8 15 .............................. ············ 
8 30 ......................................... . 
8 40 Rises ................................ .. 
8 45 ........................................ .. 
9 0 ........................................ .. 
9 15 ......................................... . 
9 :10 ......................................... . 
9 45 ......................................... . 
10 0 ......................................... . 
10 15 ......................................... . 
10 30 ......................................... . 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ......................................... . 
11 30 ......................................... . 
11 45 ......................................... . 
Midnight ........................................... .. 
0 15, A. !If. ........................................ .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 5 u. c ................................ .. 
1 15 ......................................... . 
1 30 ............... .......................... . 
1 45 ......................................... . 
2 00 ........................................ .. 
2 15 ......................................... . 
2 30 ........................................ .. 








~ ::::::::::: ::::JL::::::: ::::J~:::::::J::::::::::::::~ 
S ................. do .............. do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::::~~::::::::: ::::::~~:::::::::~::::::::::::::: 1 
S ................. do ............... do ....... . 
~ ::::::::::: ::::::~~::::::::: ::::::~~::::::::: ! "':""''''"' 
~:::::::::::: ::::::~~::::::::: ::::J~::::::::: I ::::::::::::::: 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... d-o ........ . 
S .................. do ............... do ........ . 
~:::: :::::::: ::~~1t~~: ::::::: :: ::JL:::: ::r:::::::: ::::: 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
~:::::::::::: ::::::~~::::::::: ::::::~~::::::::: 1 ::::::::::::::: 
S.......... .. Light ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ....... .. 
S .................. do ............... do ........ . 
S .................. do......... Tol. clear .. . 
S .................. do ............... do ........ . 
S .................. do ............... do ........................ 1 
S .................. do ............... do ...................... .. 
S .................. do ............... do ....................... . 
S .................. do ............... do ....................... . 











































.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ...... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
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TABLE A 11-Continued. 
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Sets .. , ......... , ............ , ........... . 
......... , 71.5 I 29.165 I 72.5 
......... , 71.7 I 29.182 I 73.7 
S ............ Light. ........ Tol. clear ... .. 
S .................. do ............... do ......... .. 
SSW ............ do ............... do ......... .. 
SSW ............ do ....... . ....... do ......... . ... 
SSW ............ do ............... do ........ . . 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ......... . .. 
SW .............. do ............... do ......... ., 
SW .............. do ............... do ......... . 
SW ............. do ......... Sl. cloudy ... ., 
SW .............. do ............... do ......... .. 
SW ........ G entle .............. do ........ . 
SW .............. do ............... do ......... 
1 
.............. . 
SW .............. do ............... do ......... Cirrus 0 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ............... ........ . 
SW .............. do ............... do ......... Cr. s tr. 3.5 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ......... ., 
SW .............. do ............... do ......... ., 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... 
1 
.... .. 
SW .............. do ............... do ......... ., 
SW .............. do ............... do ......... ., 
NNE...... Fresh......... Cloudy ...... ., 
NNE ............ do ............... do ....... .. .. 
<l) I '"CJ 
,;,::~ c: ~ ·.;::; ~ 
+"' ~ ~Jl 
..... <Zl s:: • 
oro ...... ...-~~ 
~~a) oj 
_q ro bJl S .~r.e ~·o 





























Sl. ruffled ... 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
















11 30 .................. ············ ........... . 
11 45 ········· ········· ············ ........... . 
Noon .................. 59 29.207 73 
0 30, P.M .......................................... . 
1 0 ......................................... . 
1 30 L. C ................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ......... 51.2 29.264 70 
~~~:::::: ::: :J~::::::::: ::::J~::::::::.I:::::::::::: ::: ~ 
NNE ............ do ............... do ......... Ci. str. 3.5 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
............. .. 
N"NE ............ do ............... do......... Stratus 9 
3 30 ......................................... . N ................ do ............... do ........ . 
4 0 ....................................... .. N ................ do ............... do ....... .. 
4 30 ......................................... . N ................ do ............... do ......... 1 .............. . 
5 0 ........................................ .. N ................ do ............... do ....... .. 
5 30 ......................................... . N ................ do ............... do ....... .. 
6 0 ......... 51 29.278 68 N ................ do ............... do ...... : .. 
6 30 .................. ....... : ... . ........... . N ................. do ............... do ........ . 
7 0 ......................................... . N ................ do ............... do ....... .. 
7 30 ........................................ .. N .......... Fresher ............ do ....... .. 
8 0 ......................................... . N ................ do ............... do ........ . 
8 80 ........................................ .. 
9 0 ........................................ .. 
N ................ do ......... Sl. cloudy .. . 
N .......... Very fresh ........ do ........ . 
9 30 ........................................ .. N ................ do ............... do ........ . 
9 35 Rises 48 29.343 71.5 N ................ do ............... do ....... .. 
10 0 ............................. , ........... . N ............... do ............... do ........ . 
10 30 ........................................ .. N ................ do ............... do ........ . 
11 0 ........................................ .. 
11 30 .............................. · .......... .. 
N ................ do ......... Cloudy ..... . 
N .......... Strong ............. do ....... .. 
May 19 
Midnight ........................................... .. 
0 30,A. M .......................................... . 
1 0 ........................................ .. 
N ................ do ............... do ........ . 
N ................ do ......... Tol. clear ... 1 ............. .. 
N ................ do ............... do ........ . 
1 30 ......................................... . NNE ............ do ............... do ....... .. 
1 55 u. c ................................ .. NNE ............ do ............... do ....... .. 
2 0 .......................................... . NNE ............ do ............... do ......... 1 . .......... .. 
2 30 ........................................ .. NNE ............ do ............... do ....... .. 
3 0 . ...................................... .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
NNE ............ do ............... do ......... 
1 
............. .. 
NNE...... Very fresh.. Clear ...................... .. 
NNE ............ do ............... do ...................... .. 
4 30 ......................................... . NNE ............ do ............... do ....... .. 
5 0 ......................................... . NNE ............ do ............... do ....... .. 
5 30 ........................................ .. NNE ............ do ............... do ......... 1 ............... 1 
6 0 ........................................ .. 
6 15 Sets ................................. .. 
N_NE ............ do ............... do ....... .. 











































Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... d0 ....... .. 
..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Rough ...... . 
...... do ........ . 
...... do ...... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Very rough. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 






























$:l~ <ll--:' <12 <ll' 
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·- cd 
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r-. :::; <12 0) ~ 
.S .§ 0) +' d 0) 0 cd ~-~ l-<$:l~ <12 '"' ..s:: :::·-......_, ..D<.~ :.... t..l 
0 c p.. ~Cd Cll Cll ~ t'8~ ..... _ ~"' ~'"::) o·- 0) $:l S"C QJ :;:J ..... ~ $:l P-.8 P..t..l<ll 0) ,,... 0 s ..... 0 s:: s ~ s 
.§.::.. 0 :.... cd 0) ~ d ~ s e ~ ~ ~0) ~ 
h.rn. o o 
6 30, A.M ......................................... .. 
7 0 ......................................... . 
7 30 .................................. ...... .. 
8 0 ......... 43.5 29.576 69.7 
8 30 ......................................... . 
9 0 .. .. . .. .. 43 29 . 624 71 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ........................................ .. 
11 30 ......................................... . 
Noon .................. 44 29.628 70.2 
0 30, P.M ......................................... .. 
1 0 ........................................ .. 
1 30 ......................................... . 
2 0 ......................................... . 
2 25 L. C ................................. . 
2 30 ......................................... . 
3 0 .. .. .. .. • 44 . 2 29 . 614 69 . 5 
3 30 .......................... ,. ............. .. 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ....... 44.5 29.593 68 
6 30 ........................................ .. 
7 0 ........................................ .. 






.. $:l ..s:: 0) 
,.,; 0) QJ t'n ..c: 00:~ "0 ~;::: $:l d :;:J ~ 0) 0 0 ~ u w 6 
NNE...... Very fresh.. Clear ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
............. .. 
NNE ............ do ............... do ......... Cloudless. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
~: ::::::::: ::::J~::::::::: ::::::~~::::::::: l .. ci."~i;:·3 .. 
N .......... Fresh ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ...... .. 
N ................ do ............... do ........ . 
~ :::::::::: ::::J~::::::::: ::::::~~::::::::l'ci·l:;~~ .. o .. 
N ................ do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE ............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ......... .............. .. 
0) I "tj 
~~ ~ ~-_;3 t'j 
~~~ 
...... P..<.::. 
'o ~-S~ I 
....., ~ Q.)r. d 
fc,.;g bJJ.§ 
·-:.... :;::l t..l 
0) ;::i cd Cll 




























Sea . I 
Very rough. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. rough .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
























l ......... l"'"''"l"'""""'l""""''" ::::::::r::::::::::::::::::::::::::::::: 
. ji'i~~ ~' l ' '42" .. l'2!i: 6'68"1". iici '.'5 ... 
11 0 ........................................ .. 
11 30 ........................................ .. 
1\fidnight ............................................ .. 
0 30, A. 1\L ........................................ .. 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ........................................ .. 
2 50 u. c ................................. . 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 .................. ....................... . 
7 0 ......................................... . 
7 15 Sets ................................. .. 
7 30 ......................................... . 
8 0 .. .. .. . .. 50 29 . 590 66 
8 30 ........................................ .. 
9 0 .. .. . .. .. 50 . 5 29 . 603 66. 7 
9 30 ......................................... . 
IO 0 ......................................... . 
IO 30 ........................................ .. 
li 0 ........................................ .. 
II 30 ........................................ .. 
Noon .................. 52.2 29.576 67.2 
0 30, P. !II ......................................... .. 
1 0 ......................................... . 
I 30 ......................................... . 
2 0 ........................................ .. 
2 30 
3 0 ::::::: ::1··55 · · · ·1· ·29·: 5oi· .,. ··iii ·.·1 · · · 
NE .............. do ......... ...... do ......... ' ............. .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE ........ Tol. fresh ......... do ........ . 
NE .............. do ............... do ......... 
1 
. ............ .. 
NE .............. do .............. do ......... Cloudless. 
NE .............. do ............... do ........ . 
NE. ....... Light ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .......... . ... do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... . 
NE ........ To!. fresh .......... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... , .............. . 
NE ........ Light ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... 1 .......... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ......... l Cloudless. 
E ........... Gentle .............. do ....................... . 
E ................ do ............... do ......... Cloudless. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ......... Sl. cloudy .. . 











































...... do ...... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
Ruffled ...... . 
: ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffled ...... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 









































TABLE A 11-Continued. 
.5~ ~ .5j Wind. ~ ~~~ 
w t:.). '"' -~ 
,; I 'of:, .s ~ 'o ~ ~ - Q) ~ ~ ~ e£ .s.§ e ~~ g -s ~~ 
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g..§ E >= P.. ~ S ~ _q ~ ~ '"0 ~~ ~-5 
I= X 8 ro S S o ;:::s ;::: P Q) 5 ·3 ::3 cd Q) ~Q) ~ ~ 1-< 8 bJ ~ 0 ::c(llOJj"O 
So a. 
~!== a;'"O @a~ a;:; ~ ~ ,.; , ..,~a)~ 
h. m. -o --o -- ~-~-~ 
3 15,r. 111. L. C .................................. ENE ...... Gentle ........ Sl. cloudy.................. 4.43 Rufficd ...... . 
3 30 .......................................... ENE ............ do ............... do........................ 4.47 ...... do ......... 
1 i :~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: :::JL:::::: :~:JL::::: ::::::::::::}1 Ui :.::JL::::::I 
6 0 ......... 52 29.443 67.5 ENE ............ do ............... do ......... StratuslO. 4.44 ...... do ........ . 
~ 3g ::::::::.::::::::::::::::::::::::::::::::: ~~~:::::: ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: !::~ ::::::~~~:::::::: 1 
Remarks. 
~ :8 ::::::::: ::::::::: ::::::::~::: :::::::::::: ~ :::::::::: ::~~~ti::::::::: ::::J~::::::::: ::::::::::::::: t~g ::::JL:::::::I 
9 0 .......................................... E ................ do .............. do ......... 1··············· 4.32 ...... do ......... l Lightning. 
9 30 .......................................... E ................ do ............... do............... ........ 4.30 ...... do ........ . 
10 0 .......................................... ESE ....... Gfmtle .............. do........................ 4.30 ...... do ......... Thunder and lightning. 
~~~~~:~;·.· :;>S":·: ::::::::: ::::::::::::!:::::::::::: !i:;::::::::::::::l!::::::::: :~~·!!::::::::: ::::::::::::::: I:~ ::::::!!:::::::::: 
~ :~ ::::::::: ::::::::: :::::::::::: :::::::::::: fl!:·:·:·:·:·:·:·: --~~~~1~~-~~;~::: ::~~~~~:~::::::: ::::::::::::::: !:U ::::JE::::::: 
3 0 .......................................... NNE ........... do ............... do........................ 4.43 Tol. rough .. 
















4 0 . ~ ... ~:.1::::::::: 1 ::::::::::::1:::::::::::: 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ......... ····•·•·· ....................... . 
6 0 ........................................ .. 
6 30 ......................................... . 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 ......... 52 29.351 62 
8 15 Sets ................................. .. 
8 30 ......................................... . 
9 0 ......... 55 29.372 63.2 
9 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ......................................... . 
Noon .................. 59.7 29.393 66.2 
0 30, P.M .......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 .............................. ············ 
3 0 ......... 63.5 29.395 69.5 
3 30 ......................................... . 
4 0 .................. ············ ........... . 
4 05 L. C ................................ . 
4 30 ......................... ................ . 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ......... 61 29.397 69.2 










......... , 52 29.418 68 
NNE ........... do ..... .......... do ......... , .............. . 
NNE . .... Light ............... do ........ . 
NNE ........... do ............... do ....... .. 
NNE ........... do ......... To!. clear .. .. 
N ................ do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ......... f ............ . 
NW ............. do ......... Sl. cloudy .. . 
NW ............. do ............... do ... : ... .. 
W ............... do ............... do ......... 1 Stratus 10 
~ ::::::::: ::::JL::::::: ::::JL::::::: \ :~~::~:;;_::9 
W ............... do ............... do ....... .. 
W ............... do ............... do ....................... . 
W ............... do ............... do ........................ ! 
W ............... do ............... do ...................... . 
~-::::::::: .. :1:~d~::::::::: ::::::~~::::::::: ·ci:·~·;;:·s .. 
W ............... do ............... do ........................ 1 
W ............... do ............... do ....... .. 
W ......... Very fresh ........ do ......... , ............. . 
'\V ............... do ............... do ........ . 
W ............... do ............... do ......... 
1 
... : .......... . 
W .... ..... Strong ............. do ......... CuTUS 0.5 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ q ........... . .. . 
W ......... ...... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do......... Tol. clear .. . 
W ......... Very fresh ........ do ....... .. 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W ............... do......... Clear ....... .. 
W .... . .... Fresh ............... do ....................... . 
W ............... do ............... do ......... Cloudless 
W ............... do ............... do ..................... . 
W ............... do ............... do ....................... . 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffied ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Light swells 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Ruffied ..... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
































s::? <ll,.-... U1 <l) I 
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-515,..... .~ .-. ~..s:: ...c: 
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:... :::::1 Q) 
>=: 8 <llC ~ <ll 0 rJ2 Q) ~ 
rJ2 <:) ('$ ..... ..... ·~·.....c ~ ...... ...__. 
,..0<:) ..s:: ::::s•--< <:) ~ ~i ..., ('$ ..... C) 0 ('$ 0.. ro ...... _;l'"d 
.............. rJ2 :.... ro Q) ,..... ..... :::::1..., o·~ <ll s::: 8;:: <ll <:) <ll ;;.. Q o.,:.... o..~S Q) •.-< 
,...., <:) 0 ~3 2 ro ~ s 2 s::: '-../ 0 Q) Jxi ~ ~ c::i E-; <ll P-4 E-; 
-------
h. m. o o 
11 30, p, 1\i ......................................... .. 
11 45 Rises ............................... .. 
Midnight .......................................... .. 
0 30, A. !IL ........................................ .. 
1 0 ......................................... . 
1 30 ......................................... . 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 25 u. c ................................. . 
4 30 ......................................... . 
5 0 ........................................ .. 
5 30 • .. ....................................... . 
6 0 ..................................... . .. .. 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ........................................ .. 
8 30 ......... 47 29.501 63 
9 0 ........................................ .. 
9 15 Sets ............................ .... .. 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......... 48.2 29.522 62.7 
11 0 






-5 ~ .. Q <ll rn <ll <ll I<IJ ...c: rn,.s:: '"d ~ ~ 8 ~ ::::5 <ll 0 0 w ~ 5 u 
WNW ... Fresh ......... Tol. clear ... 1 ............... 1 
WNW ......... do ............... do ....... .. 
WNvV ......... do ............... do ...................... . 
vVNW ......... do ............... do ........................ ! 
WNW ......... do ........ . ...... do ......... .. 
WNW... Light ............... do ......... .. 
WNW ......... do ............... do ......... . 
WNW .. : ...... clo ......... Clear ......... .. 
WNW ......... do ............... do ......... . 
w~w ......... do ............... do ......... .. 
WNW ......... do ............... do ......... .. 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... . 
WNW ......... do ............... do ............ , ......... . 
NW ............. do ............... do ...................... .. 
N\V ....... To\. fresh ......... do ....................... . 
N ................ do ............... do ....................... . 
N ................ do ............... do ....................... . 
N ................ do ............... do ...................... .. 
N .......... Light. ............. do ......... Cloudless . 
N ................ do ............... do ...................... .. 
N ................ do ............... do ......... .. 
N ................ do ............... do ....................... . 
N ................ do ............... do ....................... . 
.N ................ do ............... do......... Cirrus 0 .. 
N ................ do ............... do ....................... . 
Q) I -::::1 
,.!:<1~ s:: ~·.a cj 
a,)~~ 
-50..~ 
...... ~ s:: • 
0 .......... ~ 
Q) ~o:~ 
.:c~ g'.o.§ 
OJJ:..... ~ t) 





























Sl. rufRed ... . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
RufRed ...... . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
. ..... do.~ ...... . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
















11 30 ........................................ .. 
Noon ................................................. .. 
0 30,r. !II .......... 54 29.509 63 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ......................................... . 
4 30 .............................. ············ 
4 50 L. C ................................ .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ......... 58.5 29.490 66 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
8 30 ........................................ .. 
9 0 ......... 52 29.518 69 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ....................................... .. 
11 30 ....................................... .. 
May23 ~ft~i'~:t~:· :~~~~~: ::::::::: :::::::::::: :::::::::::: 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 10 u. c ............................... .. 
5 30 ........................................ .. 
6 0 ......................................... . 
6 30 ........................................ .. 
N ................ do ............... do ........ . 
~ :::::::::: ::::::~~::::::::: ::::::~~::::::::lc~:·~i;:.·;i: 
N ................ do ............... do ........ . 
N .......... Fresh .............. do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ......... 1 ........... . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
SE ............... do ............... do .................... . 
SE ............... do ............... do ....................... . 
SE ............... do ............... do .................... . 
SE ......... Light ............... do ......... Cloudless. 
S ................. do ............... do ..................... .. 
SSW ............ do ............... do ........ . 
SSvV ............ do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do .............. do ........ . 
SW ............. do ............... do ........ : 
SW ............. do ............... do ....... .. 
SW ............. do ............... do ....... .. 
SW ............. do ............. do ........ . 
SW ............. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ..................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ..................... . 
S ................. do ............... do ........... . ........... . 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ...... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do......... Sl. cloudy .. . 
S ................. do ............... do ........ . 
S ....... ... Tol. fresh ......... do ....... .. 











































...... do ....... .. 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... .. 
..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
..•... do ........ . 
...... do ....... .. 
Ruffled ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
Ruffled ....•.. 
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~ I "d ,.!::::~ >:: 
.E:!·.o d 
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~ Q) ~ 
-5 ~~ 
'0 ~.5 ,n 
_,., i a) c;; ..<:~ o.nS -~5 ~-g 
Sea. Remarks. 











s ~ s ~ s 8 ~ 0 u ~ ri5 u ~ rn on"d 
185!). 
May 23 
h. 11t. 0 0 
+ 3~,A. M. ::::::::: ::::::::: :::::::::::: ::::::::::.:: 8 0 ......... 61 29.564 65.5 
8 30 ........................................ .. 
9 0 .. .. .. . .. 62. 7 29 . 566 66.2 
9 30 ........................................ .. 
10 0 ......................................... . 
10 20 Sets .................................. . 
10 30 ........................................ .. 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon ......... ......... 69.2 29.533 G9 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 45 ......................................... . 
1 0 ......................................... . 
l 15 ........................................ .. 
1 30 ......................................... . 
] 45 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ .. 






:::::: :::1· ·73·: 7'T'2£i: 465"1. · · ;;o·:s · .. 
·········1•••••••••1••········••1•··········· 
········• 1••••••••• 1•••••••••••• 1•··········· 
••••••••• 1••••••••• 1•••••••••••• 1•••••••••••• 
S ........... Tol. fresh ... Tol. clear ................. . 
SSW ............ do ............... do ....................... . 
SSW ...... Fresh .............. do ......... Cir. str. 5 
SSW ............ do ......... Clear ..................... .. 
SSW ............ do ............... do ......... Stratus 8. 
SSW ...... Very fresh ........ do ........ . 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ......... Cir. ~tr. 5 
SSW ...... Strong ............. do ....... .. 
SSW ............ do ............... do ......... 1. 
SSW ............ do ............... do ......... . 
SSW ............ do ............... do ......... . 
ss'v ............ do ............... do ......... . 
SSvV ............ do ............... do ....... .. 
.. 
.. 
SSW ............ do ............... do ........ . 
SSW ............. do ............... do ......... l. .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. .. 
SSW ............ do .............. do ......... l. 
SSW ............ do ............... do ......... Cirrus 0.5 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... l. 




























Ruffled ...... . 
Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
Tol. rough. 
. ..... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ...... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 






















































L. c. I ................................ . 







1 .............................. 1 ........... . 
1 ........................................ .. 
:::::::::c:::::r::::::.:::::::::::::::: 
11 30 
l ......... i ......... l""""""'l""""""' 11 45 ........................................ .. Mid~ight ............................................ . 
0 1:.>, A.M ......................................... .. 
'ji'i·~~ 1 ::::::::r:::::::::r :::::::::: 
ssw ...... l ...... do ............... do ....... .. 
~~~:::::: ::::::~~::::::::: ::::J~::::::::: 1 ............... 1 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... , ... : .......... . 
SSW ............ do ............... do ......... Cnrus 0.5 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Tol. clear .. .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ...... Very fresh ......... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ........... do ......... Sl. cloudy ... , ............. . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ...... .. 
SSW ............ do ............... do ....... .. 
SSW ...... Strong ............. do ........ . 
SSW ............ do ............... do ......... , ............. .. 
SSvV ............ do ............... do ........ . 
SSW ............ do ............... do ......... .............. .. 
SSW ............ do ............... do ......... 1 ............. .. 
SSW ............ do ............... do ....................... . 
~~~:::::: ::::::~~::::::::: ::::::~~::::::::r::::::::::::: 
SSW ............ do ........ . ...... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Cloudy ...... 1 ............. .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
S .................. do ............... do ........ . 
S .................. do ............... do ........ . 
S ............ Very fresh ....... do ........ . 
S .................. do ............... do ....... .. 













............. 1 ............ 1 SSW ............ do ............... do ........ . 
......................................... SSW ............ do ............... do ....... .. 
......................................... SSW ............ do ............... do ........ . 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ..... ~:. 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
Rough ..... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 















,....... ~ ~ 
::::! ._§--:' 
0 cj+-> ,n 
C.) p. ~ 
C.) ;..., ;::$ C) 
ttl <ll O rt:J 




0 r;tJ p_, 
0 '-.--< ~rt:J o·-< 
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C) ~ 0 





























:::::: :·r.: .H :: ·::::: :.-: ::::::.::::: 
......... ................................. 
...... ... 69.2 29.436 71 
········· ................................ . 
......... ............................... .. 





















SSW ...... Fresh ......... 1 Cloudy ..................... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ........ . .............. . 
SSW ............ uo ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ........... . do ............... do ......... , 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....... .. 
SSV/ ............ do ......... Sl. Cloudy .. 
1 
............. .. 
SSW ...... Tol. fresh ......... do ......... .. 
SSW ............ do ............... do ......... .. 
SSW ............ do ............... do .......... . 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ....................... . 
~~~:::::: ::::J~::::::::: ::::J~:::::::::l ::::::::::::::: l 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....................... . 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ...................... .. 
SSW ............ do ............... do ........ . ............. .. 
SSW ...... Fresh .............. do ......... Cir. str. 5. 
SSW ............ do ......... Cloudy ................... .. 
SSW ............ do ............... do ................... _. ... . 
I C) I '"d ~~ >:: ~·.;:j d 
~~Q:) ~ P..~ 
'o ~-S ,n 
.. -;;~are -~'t l?:P-8 
~ ::1 o:l ~ 





























To!. mugh. l 
...... do ...... .. 
...... do .... ... .. 
...... do ........ . 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ ~ 
Ruffled ...... . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ....... . 





























:::::: ::: 1"71" .. '1"29': 4'2i'l" 7'i '.'5 ... 
Sets. , ......... ............. , .......... .. 
11 45 1''''''''' 1'"''"'' ' '"'''''''" 1'"''"''"' 


























6 30 § 4§ 
......... , 76.2 I 29.290 I 76 
......... 1'"'""'['"""""'1"""""" ········· ................................ . 
.................. [ ...................... .. 
L.qr., ......... , ............ , ........... . 
E:~i }>.J:2:.tTI:7:t:7.: 
SS"\V ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... 1 ........... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................ do ............... do ....... .. 
S ................. do .............. do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S .......... . ...... do ............... uo ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... 1 Stratus 10. 
S.. .... ..... Strong ............. do ........ . 
S ................. do ............... do ........ . 
S ........... Very str(mg ...... do ....... .. 
S ................. do ......... V cry cloudy. 
S ................. do ............... do ....... .. 
S ........... ., ..... do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... , ............ .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................ do .............. do ........ . 
S ................. do ........ . ...... do ......... 1 Stratus 10. 
S ........... 
1 
...... do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... de ....... .. 
S ................. do ............... do ........ . 
I: :.·:::::.J::J~·:::::::: :::·JL::::::I ::::::::::::: 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ......... l Stratus 10. 
S ................. do ............... do ........ . 
S.. .... . .. .. Strong....... Cloudy ...... 1 .......... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Rough ..... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... rlo ........ . 
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TABLE A 11-Continued. 
































e ~ e ~22 
~ ~ os 
































......... , ......... . !............ , .......... .. 
::::::::··:::::.::1_:_:::::::}·:::::::.·: 
::: : : : : : : : :; ~:: :::. : :~~:: ~:~~:: I' :: : ~:; :. :~: :: 
......... ········· ....................... . 
:::::::::::::::::::::::::::::::,:::::::::::: 
·:::::::. :::::::1-:·::·:::_.;:::::::::::: 
11 0 .................. ! ...................... .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 -!5 ........................................ .. 
Midnight ................................. ! .......... .. ~ r M :~::~;: :::::::-:!.::::::::>·::::::::::: 
i 1~ ::::::::: :::::::::[:::::::::::: ::::::::::::: 
S ........... , Strong ....... Cloudy ...... . 
~: :::::::::r::J~::::::::: ::::JL::::::: 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ...... .. 
S ................. do ......... SJ. cloudy ... 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S........ ... V ery fresh ....... do ....... .. 
S ................. uo ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do .............. do ........ . 
S ................. do ............... do ....... .. 
S ................. do ........ . ...... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................ do ............... do ...................... .. 
k~:::·:: •:~:jL::::::: ::::JL:::::: ::.::::::::::::1 
SSvV ............ do ............... do ........................ 1 
SSW ............ do _ .............. do ...................... .. 




























Sea. Remarks . 
1----------
Rough ...... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... l Lightning. 
::::::~~::::::::: ThundPr and lightning. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 


























































......... !' ....... . ............. , .......... .. 
......... ......... ........................ . 
: HH/HH :.::::::: ··r H ::::: 
1 ......... 1 ..................... 1 .......... .. 
t::::::JH.E :::::.H:: :::::::::::: 
· :;::1:: ::6;: ;:1:29:r3i:1:: :7j:.:5::: 
......... , 63.2 I 29.574 I 70.5 
:::::: ::r:::: ::r :::::: :::: ~ ::: ::::::::: 
•• , , •••• 'I• •• ~ ~ ~ ~.' J. I •••••••••• [ •••••••• I ••• 
SSW ...... 1'ol. fresh ... 1 ...... do ......... l ............... l 
~::.:::::: ::::J~::::::::: ::::::j~::::::::: :::::::::::::::\ 
W ............... do ............... do ........................ , 
W ............... do ............... do ..................... ..1 
~ ::::::::: ::::J~::::::::: , ::::::~~::::::::: :::::::::::::::1 
\V ................ do ............... do ........................ 1 
~~::::::: .. ~~~(\~::::::::: ::::::~~::::::::: :::::::::::::::1 
J'~W ............. do ............... do ........................ 
1 
NvV ............. do ............... do ....................... . 
W ............... uo ............... do ...................... .. 
\V ............... do ............... do ....................... . 
~ ::::::::: ::::::~~::::::::: ::::J~::::::::: ::::::·:::::: ::~ 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ......... Cloudy ...... . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
NNW .......... uo ............... do ........ . 
Nl:'IW .......... do ............... do ....... .. 
NNvV .......... do ............... do ....... .. 
NNvV .......... do ............... do ....... .. 
NNW .... Gentle .............. do ......... IStratus 9.5 
NN\V .......... do ............... do ....... .. 
NNvV .......... do ............... do ....... .. 
NNW .......... do ............... do ........ . 
NNW .......... do ............... do ......... l Stratus 10 
NE .............. do ............... do ....... .. 
NE .............. do......... To!. clear ... 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 
NE .............. do ............... do ....... .. 











































...... do ......... . 
1 
...... do ........ . 
...... do ........ .. 
...... do ....... .. 
...... do ..... ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
Sl. ruffied .. . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... clo ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Tol. smooth 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... tlo ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 






























TABLE A 11-0ontinued. 
~ ~"":' ~ ~ ~ 0 d J;l <k~ OS_.-.,. .....,~ ~ • ......!:2_..--.,. Wm · ro~ 8 
~~ rn 4-1~ ~~ ~~~ -~+-) ~ a Q; 0-.....,..~ •I""( ro 0 ':;j ~ r" ~ a> ~ ~ 0 ~ 8 ;.; 0~ 0§ 8 ~ ~ ~ ~ 0..<,:< -g ~ ~ z·ca t1 g .a·~~ ~ ~ . ~ · ~~. soo ~-= r/1 e~ ~ ~ e~ C) .. g r5 Cj • ~J> •. :-;; 
0 o-< n C) ,... C: "d I C) ;::; -' C) C) OJ) ~ I'll .., <) Q) C: 
c:; > ;::: ~;:::: ~'-<s;:: p.,.uQ.l !'2~ ~ +-' "d ~ -=:~ ons:< e· ~ 0 S S s:>~ E~S 5> 0,) ~ § . e.LJ ~::s · t3 
. ..-~..._, o Q) ~ e2 C) ~o o" 1:1 t> ..- c... ~~ c; 
E-t ~ E-t C) ~ E-tS::;.. Q w. P" Q ~1'/lbL"d , 
·I N~ii , ... , ...1 Gon tle .. .. .. . Tol. deaL... S tmtu' 9.. 4 . 2~ I_T_o_l._s_n_1 o-o-tl-L I 
NE .............. do ......... Clear......................... 4.1o Sn1ooth .. . .. . 
NE .............. do ............... do........................ 4.20 ...... do ......... i 
N E .............. do ............... do........................ 4.34 ...... do ......... 
1 
NE .............. do ............... do........................ 4.37 ...... do ........ . 
NE .............. do ............... do........................ 4.34 ...... do ....... .. 
NE .............. do ............... do......... .... ... .... .. .. 4.23 ...... do ....... .. 
NE .............. do ............... do........................ 4.09 ...... do ......... l 
NE ........ Light ............... do........................ 4.13 l ...... do ........ . 
::::::::: :::::::::,::::::::::::·:::::>::: ~1::':':':":\::.JL::::::: I:::JL:::::. :::;:.::::::::. H~ I::::JL.:::::I 
......... 59 I 29.597 G1 .5 N E .............. do ............... do ......... Cu. str. 5 4.27 ...... do ........ . 
.......................................... NE ........ l ...... do ............... do........................ 4.33 ...... do ....... .. 
h. m. o I o 
Noon .................. G4.2 29.595 71.5 
~ §~, P. l\J. .. s~·t~:· :::::::::c::::::::: :::::::::::: 





















:::::::::::: II: l: .. ::.:.:::: ::::!!:::: :::::1::: :::!!::::: :::: ::::::::::::::: ! :!! ::: ::::!!:::::::::! 
::::::::: :::::::::
1
' :::::::::::: :::::::::::: ~~~ ::::::1
1
::::JL::::::: ::::JL::::::: ::::::::::::::: ti~ ::::JL::::::: ,I Cloudy in theW. 
......... 67.7 29.602 1 68 .7 ENE ............ uo ............... do ......... Cirrus2.5 4.51 ...... do ....... .. 















! i! :~::;:: ::::::::::::::::::::::::::::::::: ill:::::: ::::::1!:::::~:: ::rll!:I:"'.t:: 
8 15 .......................................... ENE ............ do ............... do ....... .. 
8 30 .......................................... ENE ............ do ............... do ........ . 
8 45 .......................................... ENE .. .... Gentle ............. do ........ . 
9 0 .......................................... ENE ............ do ............... do ........ . 
9 15 .......................................... ENE ............ do ............... do ........ . 
9 30 .......................................... ENE ............ do .............. do ........ . 
9 45 .......................................... ENE ............ do ............... do ........ . 
i~ 1~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~ :::::: ::::J~::::::::: .. ~::.~~~-~.~!.:·.: 
10 30 .......................................... NE ............... do ............... do ......... , ............ .. 
10 45 ......................................... NE ............... do ............... do ........ . 
11 0 .......................................... NE ............... do ............... do ....... .. 
11 15 .......................................... NE ............... do ............... do ......... j ............ . 
11 30 .................. ........................ NE ............... do ............... do ....... .. 
11 45 .......................................... NE .............. . do ............... do ........ . 
May 26 1i~~:g~l\;: :::::::::::::::::::::::::::::::::::::::::: ~l:::::::: ::~~~11~::::::::: ::~]:~~!~:~::::::: 
1 1.5 H.ises ................................. NE ............... do ... ... ......... do ....... .. 
1 30 .......................................... NE ............... do ............... do ........ . 
~ a~ ::::::::: :::::::::1:::::::::::: :::::::::::: ~~E:::::: ::::J~::::::::: ::::J~::::::::: 
~ 3g ::::::::: :::::::::1:::::::::::: ::::::::::::. ~~~:::::: ::::::~~::::::::: ::::::~~::::::::: ' "' ........... . 
4 0 .................. ~ ........................ 1 NNE ...... ToL fm•h ......... do ........ 1 .......... .. ~ ~~ !:;::;: ::::::::: ~ :: :::::: :::: ~ :: ::::::::::1 ~~~:: :::: :;,;!!::::::::: :;lo:J:~~~::: 
7 30 .............................. 1 ............ 1 NNE ............ do ............... do ......... 
1 
... , .......... . 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffietl .. ;; 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ..... _ 
...... do ....... .. 
Tol. smooth. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
Ruffled ...... . 
..... ,do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 




























Q) ('/2 Q) I 
.8~ r5:d ~ '5~~ 
~ e oo ~ r: .s ~ ~ ~ ~ 
~ c; §:i Q) "-::' ,.. 8 C) s::~ 
~ g ~ ~.;:: -~·c:; ~--~ 0~ ~ ~~ .§~ ~~8 ~·> "rn Z~ S'"d ~~a:; 
a.>u s:: ~E:> ~::= P.~E 
.§ "---' g ~ ?< ~ ro ~ E 2 
E-i ~ I E-i (l.) i=Q E-i 
--------------
h. m. o o 
8 30,A. M .......................................... . 
9 0 . .. .. .. .. 53 . 2 29 . 560 63 . 5 
!) 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ . 
11 30 ........................................ .. 
Noon .. .. .. .. .. .. .. . .. 53.5 29. 532 ti5. 7 

















Sets .. .......... ............. ........... .. 
......... , 51 2!:1 .415 I 71.7 
......... . 49 29.240 I 73.5 
L.C. I ......... I ........................ . 






















NNE ...... Light. ........ ! Sl. cloudy .. . 
ENE ............ do ......... ....... do ........ . 
~~.~:::::: ::::::~~::::::::: i ::::J~::::::::: 
E ................ do ......... Cloudy ..... . 
E ................. do ............... do ........ . 






E ................. do ............... do ......... \ Stratus !:1.5 
E ................. do ......... Rain&thun-
der. 
E ................. do ............... do ....... .. 
NE ....... , ...... do ... ,, ......... do ....... .. 
NE .............. do ............... do ....... .. 
NE ............. :do ........ : .... :.do ....... .. 
NE .............. do ............... do ... , .... . 
E ................. do ......... Drizzly rain. 
E ........... Fresh ............... do ........ . 
SE ............... rlo ............... do ........ . 
SE. ....... : ...... do ......... Ruin & light-
ning. 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE ............... do ............... do ........ . 
SE. ........ Very fresh .. 
1 
...... uo ....... .. 
S ...... . .......... do ............ .... do ........ . 
S ........... Strong ............. do ....... .. 
SSE ....... Verystrong . ...... do ........ . 
Q) I "t:J 
..:x:Q)c ~] ro 
C)!-< .... 
,.... C,) G) 
~ P-.~ 
('/2 
'0 d~.s .n 



























Ruffled ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ , 
.. .... do ........ , 
...... do ........ . 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
Rou~h ...... . 
...... do ....... .. 
Very rough. 




















IO 0 1 
......... 1 ......... 1 ............ 1 .......... .. 
········· ····················· ············ 
·················· ............. ············ 
········· ......... ············ ············ 
IO 30 ........................................ .. 
1I 0 ........................................ .. 
II 30 ........................................ .. 
Midnight ........................................... .. 
0 30, A.lll. ........................................ .. 
I 0 ......................................... . 
~ ~~ 'Ri~~~: ::::::::: :::::::::::: :::::::::::: 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
1 55 u.~c ................................. . 
8 0 ........................................ .. 
8 30 ......... 47 29.I80 73 
9 0 ......................................... . 
9 30 ......... 50.2 29.2IO 75 
IO 0 ........................................ .. 
IO 30 ........................................ .. 
II 0 ......................................... . 
II 30 ......................................... . 
Noon .................. 52.5 29.277 75.5 
0 30,P. l\1 • .......................................... 
1 0 .................................... ..... . 






.. ~.~~~: .1 .. 55: 5l'2i:i: 3·42· T .. 7·3 ·:7 ... 
SSE ............. do ............... do ........ . 
SW ........ Gale ................ do ........ . 
SW .............. do ............... do ........ . 
WNW ......... uo ............... uo ....... .. 
\IVNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ...... ,. .. do ............... do ........ . 
'WNW ......... do......... Cloudy .... .. 
NW ............. do ............... do ......... 1 ............... 1 
NW ............. do ............... do ........ . 
I-TW ............. do ............... do ........ . 
NW ....... Very strong ....... do ....... .. 
WSW .......... do ............... do ........ . 
\Vsw· .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSvV .......... do ......... Rain ......... . 
vVSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ......... Cloudy ..... . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .... Gale ................ do ........ . 
WSvV .......... do ........ . ...... do ........ . 
WSW .......... do ............... do ....... .. 
W ............... do ............... do ......... ! NebulaiO 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
WNW ......... do ............... do ....... .. 
"WNW ......... do ............... do ......... [ NebulaiO 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ......... , ............. .. 
WNW ......... do .............. do ....... .. 
WNW ......... do ............... do ....... .. 
vVNW ... Strong ............. do ....... .. 
NW ............. do ............... do ......... ! Nebula10 
NW ............. do ............... do ........ . 











































...... do ....... .. 
. ..... do ....... . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
Sl. rough .. .. 
...... do ........ . 
.. .... do ....... .. 
. .... do ........ . 
...... do ....... .. 
.. ... uo ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
...... do ...... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffled ..... . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. rough ... . 
. ..... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 











































































~"' C)"' s >::: 












s ~ s ~S2 
h. m. o o 
4 30, P.M . ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 .. .. .. .. 59 . 7 29 . 404 71 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......................................... . 
8 20 L. C ................................. . 
8 30 ........................................ .. 
9 0 ......................................... . 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
Midnight ............................................. . 
0 30, A.l\L ........................................ .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ........................................ .. 
3 30 ...................................... .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ......................................... . 






















"' ;::$ 0 
G 





...... do ............... do ....................... .. 
NW ............. do ............... do ..................... .. 
NV¥ ............. do ............... do ......... Stratus 9 
NW ....... Very fresh .. Sl. cloudy .. . 
N ................ do ............... do ......... , ............. .. 
N ................ do ............... do ........ . 
N ................ do......... To!. clear .. . 
N .... . .. ... Fresh ............... do ......... .. .. 
N ................ do ............... do ......... . 
N ................ do......... Clear ......... . 
N .......... Tol. fresh ......... do ......... . 
N ................ do ............... do ......... . 
N ................ do ............... do ....... .. 
N\V ............. do ............... do ....... . 
NvV ............. do ............... do ......... l. 
NW ....... Light ............... do ........ . .. 
NW ............. do ............... do ....... .. 
W ............... do .............. do ......... .. .. 
\V ............... do ............... do ......... . 
W ............... do ............... do ......... . .. 
W ............... do ............... do ......... . 
WSW .......... do ............... do ......... . .. 
WSW .......... do ............... do ......... . 
WSW .......... do ............... do ......... . .. 
WSW .......... do .............. do ........ . 
WSW .......... do ............... do ......... , .............. . 
<l.) I..,; 





~ ~ Q.) .. ~ 
...C:~ OIJC ·~fa ~·g 





























Sl. rough .. .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
Ruffled ...... . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
















! :~ :::.:::.: :.-::.::: HH/ HE/ fJ~::::~-··H~HH: ::~~D~;~.y 
s o ......... 59.7 29.483 72.5 sw ........ , ...... do ............... do ......... lstratuss.5 
~ ~~ ~u:e:·: :::::::::1:::::::::::: :::::::::::: ~~:::::::r:::. :~~::::::::: ::::J~::::::::: I ::::::::::::::: 
9 0 : ........ 62.5 29.487 71.7 SW ....... . ...... do ............... do ......... Stratus 7 
~~ :~ .. : .. H\./J..·/2 .:::.:.-:::: m-::-:::: ·:FEHH :.Hi~H.H ..............  
Noon .................. 70.2 1 29.459 73.5 SW .............. do ............... do ......... l Ncbnla10 
~ 3~, P.M. ::::::::: ~ ::::::::: :::::::::::: :::::::::::: ~*:::::::: ::::J~::::::::: .?.~.~~~.~.:::::: .............. . 
1 30 ......... 1 ................................. SVl ............. do ............... do ......... 1 .............. . 
~ 3~ ::::::::: 1 ::::::::: 1 ::::::::~::: :::::::::::: ~~·::::::: ::::J~::::::::: ::::J~::::::::: Ic:::::::::::: 
3 0 ......... 72 29.389 "/4 SW ........ 
1 
...... do ......... 
1 
...... do ......... Stratus8.5 
3 30 ......... 1 ................................. SW........ Strong....... Sl. cloudy .. . 
3 35 Sets ................................ . SvV .............. do ............... do ........ . 
4 0 ......... , ................................ sw ........ l ...... do .. .-...... l ...... do ........ . 
4 30 .................. 1 ........................ SW .............. do ............... do ........ . ~ s8 ::::::::::::::::::1:::::::::::: :::::::::::: ~~:::::::: ::::::~~::::::::: ::::::~~::::::::: 
6 0 ......... 70 I 29.334 74 SW ........ ...... do ............... do ......... ICir. str. 3.5 
! :g ::::::::: ::::::::r:::::::::: :::::::::::: !t::::: ::::JL:::::: ::::JF:::::r::::::::::::: 
8 0 ........ .1. ....... .1. ....................... SW ........ Very fresh .. Cloudy ................... .. 
~ 3g :::::::::!:::::::::!:::::::::::: :::::::::::: ~~:::::::: ::::::~~::::::::: :::::J~::::::::: I ............. .. 
9 5 L C .......... 
1 
............ . ............ S'\V ........ Strong ....... 1 Ram and. 
thunder. 
9 30 .......................................... W ............... do ......... Heavy rain. 
10 0 .................. 1 ........................ W ............... do ............... do ........ . 
10 30 ......... ......... ........ .... ......... ... W .... .. ... Fresh ..... ""I"" .. do ....... .. 










































...... do ..... ,.,,l 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ..... ... . 
..... . do ....... .. 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
Tol. rough. 
...... do ...... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ......... l Clouds NW. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do .•....... 






















































...... cj 0~ 
ill n 




























fl t !-<~ 
:l);:j.;l 
p..oill 
s ~ s 
~88 




~ ~ I ...<::: ~ § bJJ 










ill I "0 ,.!rl~s:; ~·_;j ~ 
ill ill il) 
.-5 p..~ 
...... ~~ul 0 ............ ~ 
ill ~ ro ~~ ~.§ ·~a~~ 
::q Ill OJJ"' 
Sea. Remarks . 
------r---r---r 1-----------
h. m. 0 0 


















Rises., ......... , ............ , ........... . 
:::::: ::J'44 .. 'T ·29·: 433"1· .. ti6 ..... . 
9 o ......... 
1 
............................... .. 
1~ 3g .~ ... ~:. ::::::::: :::::::::::: :::::::::::: 
10 30 ......... ! ................................ . 
11 0 ......................................... . 
11 30 ........................................ .. 
I 
Noon .................. 44 29.520 73 
0 30,P. M •• '"'''"l'""''' ...................... .. 
] 0 ..•. , ... ,, ......... J ...................... .. 
NW ....... Fresh ........ Rain ........ .. 
NVl ............. do ............... do ........ . 
N ................ do ......... Cloudy .... .. 
N .......... Very fresh ........ do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N .......... Strong ............. do ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ c.lo ............... do ........ . 
N ................ do ............... do ....... .. 
N .......... V ery fresh ........ do ....... .. 
N ................ do ......... Raia ....... .. 
NNE ............ do .............. do ....... .. 
NNE ............ do ......... Cloudy ..... . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ......... Rain ........ .. 
N ................ do ............... do ....... .. 
N .......... Fresh ............... do ......... , ............. . 
~:::::::::: ::::J~::::::::: .. ~.'.~a~.~.:::::: 
N ................ do ............... do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ........ . 





























.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... <Jo ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Rough ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ......... 
1 
...... do ....... .. 
. ..... do ........ . 






































......... 1 ......... 1 ............ 1 ........... . 
............................... ············ 
········· ········· ............ ············ 
......... 48.5 29.528 73 
......... ! ......... ............. ............ . 




::::::::: : :i~:: ~:: 1: :~~:: ~:~b: f: ~:~ :::::: 
::::::::: :::::::::~:::::::::::: 1 :::::::::::: 
::::::::::::::::::!: :::::::::::,:::::::::::: 
.............................. ! ........... . E:~i HHIE·.:::::}:::.::-::: 
n a8 :·:::::::1::::::::· ::::::::::::( :::::::::: 












.. .. .. • .. 55 29 . 569 66 . 7 
...................... , .................. . 
g i E ·. :·r: ::::1~:.:-.::: ::SJJE~>I~~·:;;~: .. {i 
N .......... 
1 
...... do ............... do ......... / .............. . 
Hi:::::::: .:::JL:::::: ::::JL:::::r::::::::::::. 
NE ........ / ...... do ............... do ......... , ... : .......... . 
NNE ...... I.. .... do ............... do ......... C1r. str. 3. 
~~~:::J:.Hi~EE. ::::j~:::::··:r:::::::::::: 
NNE ............ do ............... do ....... .. 
NNE ........... do ............... do ........ . 
~ :::::::::: .. ~~.1d:~--~~~~::: .. T~.l~ 0~i~~;:J:::::::::::::: 
g~~·::::: ::::J~::::::::: ::::JL::::::t::::::::::::: 
Hi :··::::):::Jr:::::::: ·:::JL .. ::::r::::::::::::· 
NE ........ 1 ...... do ............... do ......... , .............. . 
NE .............. do ............... do ...................... .. 
NE ........ Light ......... Sl.cloudy ... , ............. .. 
~~~ :::::: ~ :: !!!!!!!!!!:!!!: ::Fo~[!!!!:::: : ::::::::::::::: 
~N~ ............ do ......... j ...... do ......... j Clouds 10. 











































...... do ......... \ 
· ·::::J~::::::::: I 
. ~~ .... ~00~~~-l.:::: II 
.. .... do ....... .. 
...... do ....... .. 
...... do ......... ' 
...... do ......... l 
::::J~::::::: ::~ 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 






























TABLE A 11-Continued. 
§ ~~ rz ~ d I ·~~ ....,..J~ ...=: ..j-1~ .,-.. . ~ i rn ~& ~~ ~ ~ _e 1-----:---- --~ a CJ.:) o ...._.. · ~ ~ o ~ ~ I ~ 3 ~ ~ ~~ .5 .§ ~ .5 ~ ~ 
~ ~ ~ ~~ ~ ~ ~ ~ i ~ ~ - ~ 
..._.,..... rn ~ a:l <:J '0 ~ ::l _, I ·: >::: I -:;5 <:J ~ · ;; ~>::: I 8, e ~ "g ~ ~ ~ ~ ~ ~o -:5 







h.-m-.-------0----- o I ' . 
~ 3~ ,A . M . ::::::::: .~: ....... ~~.: ~.~~ ..... ~.~ ... ~ ... I ~~~:::::: [ .. ~~-l~l~~~:::::::: .. ~~~gJ..::::::: I Clouds 10. 
t~ ~~ ::~::~: ~ ::::::::: ·::::::::::: ··::::::·::.l~i:::::·H:JL:::::. :::JL::::::'. 
11 30 ......... , ............................. .. .. ENE ...... 
1 
...... do ............... do ......... [ .............. . 
Noon ........ .. ........ 55 29.5811 69 ENE ............ do ............... do ......... Stratus 8. 
~ r· ., ::-:-:J
1
:-:-::.:: :::.:::::·.: :::·::::: .. : ~~~::::·: [m~·::::.::: :~~~i.\~:::·::· l ·:::::::::::::: ' 
3 0 ......... 56 29. 555 68 .5 E NE ............ do ............... do ......... StratuslO i :~ : ·· :.:.:r:·::::· ~1 .:::::::::: (::::·:.:: ~ li~ ·.::· ::::JL:::::: ·::JL::::·: :::::·::::::::: 5 30 ......... ; .. .. ........... ....... .. ......... ! SE ...... ..l ...... do ......... Very cloudy 6 0 ..... . ... 58 29 .5ti3 71.2 SE ........ i ...... do ............... do ......... ! Cu. st. 9.5 i :~ ·:::::::t::::: :::r::::·::::::: ::::·:·::J i~<·.:· , ::~JL:::::: ·~~i~~:.:::::· : ............ .. 
8 30 ....... ..l ......... f ........................ J E .......... j ...... do ............... do ......... . ~ 3g :::::::::i::::::::r :::::::::: ::::::::: :;:1 ~ ::::: :: ::: ::::J~::::::::: .. :'.~.~~:.:::::: · 
(!.)I "0 
.!4 Q) >:: a:~::! a:~ 
-.... Q~~ 
-5 o.<B 
'o ~ .s i 
Q) ~ a:l 
~~ ~.§ 
o.o ~ ::l o 






























...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 

















3 0 ......... .... .. ... .... ........ .. .. .... .... NE .............. do ............... do ........ . 
3 30 Rises .................................. NE .............. do ............... do ......... , .............. . 
4 0 .......................................... NE .............. do ............... do ........ . 
4 30 .......................................... NE .............. do ............... do ........ . 
~ :~ ::.. :H ::.:-:::: H/H[H.::.: ~tt.:-:·: ··: H~::..::--. /:]E: :::. ::::::::::::::: 
7 30 .......................................... NNE ............ do ................ do ....................... . 
8 0 ......... 55 29.550 64.7 NNE. ........... do ......... Sl.cloudy ... Cir.st.2.5 
8 30 ......... ......... .... .... .... ......... ... NNE ............ do ............... do ..................... .. 
9 0 ......... 56.7 29.55!) 65.7 NNE ............ do ............... do ..... . ... Cir. str. 5 
1~ 3~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~:::::: ::::J~:::::::: .. ~~~d~:.::.:::: ............. .. 
10 30 .......................................... N ................. do ............... do ....... .. 
n ~g :~:·:~:: ::::::::: ::::::::::J::::::::::: t:::::::: ::::JL:::::: ::~~J~:~:~~::: 
Noon .................. 56.2 29.560 I 68 N ................. do ............... do ......... l Cirrus 1. .. 
0 15, P.M ............................................ N ................. do ......... To!. clear ................. . 











































...... do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ru:ffieu .. . 
...... do ....... .. 
...... do ........ . 
..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ...... .. 
...... do ....... .. 
...... do ........ . 




































































....:: . .9~ 
s:: s 
·~·o 












Q) ....., o:l 
a.sE::-
~ t- ,_.~ 
Q.l ::l3 
p, UCll Ei;:; s 
~S8 





;; ,..Q ;_;~ bn 


















...., c:s s:: • 
0 ........... UJ 
Q.l -
....., t) ~eO 
~~ ~o.§ 
Q) ;:I cd t) ~Ill OJ)~ 
Sea. Remarks. 
·I 1--1---!---1 1--------------------------~ ~ 
h. m. o o 
3 0, P.M ........... 56 29.549 68.5 
3 15 ............................ .. ......... .. . 
3 30 ......................................... . 
3 45 .................. ············ ........... . 























......... , 55.7 I 29.551 I 69 
......... \ ......... ! ............ . ........... . 
......... ......... ............ , .......... .. 
................... ........................ . 
••••••••• [••••••••• •••••••••••• !•••• .. •••••• 
Sets. 
I 
••••••••• I ••••••••• •••••••••••• !•••••••••••• 
:::::::::1:::::::::1::::::::::::1:::::::::::: 
N ........... G entle •... ·I Clear ......... 1 Cir. st. 2. 
N ................. do ............... do ....... . . 
N ................. do ......... 1 ...... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do .............. do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do •.............. do ........ . 
ENE ............ do ............... do ........ . 
~~~:::::: ::::J~::::::::: ::::::~~::::::::: l ··cit::·o·:!s:: 
E1~E ............ do ............... do .. . ..... . 
ENE ............ do .. ,, .......... . do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do......... 'Tol. clear .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do .•....... 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ESE....... Light. .............. do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ........ . 





























...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 




















I June 1 
CY( 
-.::r 
J ~g :::::::::(::::::::::::::::::::::::::::::::: !~t::::::::JL:::::t:JL:::::: 1 ::::::::::::::: j 10 15 .................. 1 ••••••••••• l ........... ESE ............. do ...... ... j ...... do ....................... . !~ ~~ ~::::.ii: : .:::::-:: : ::-:.·:. :.:t: ::.·:..-: 111::::::: xm::::. ::}. :: ::t~::.-:: ::: ':· .. ::::::.:..:: 
11 45 
1 
......... , ......... 1 •••••••••••• : ············ ESE ............. do ............... do ......... J .............. . 
11 50 L. C ......... .1. . ...... .... ... . . . ... ... ESE ............. do ............... do ...................•.... 
Midnight .... , .................. ' ............ , ............ ESE ....... I······do ............... do ......... l .............. . 








............ ESE ............. do ............... do ...................... .. 
0 30 .......................................... ESE ....... 
1 
...... do ............... do ......... 
1 
............. . 
0 45 ......... ' ......... ! ............ , ............ ESE ............. do ............... do ......... 
1 
............. .. ~ ~~ 1 1 :;;;;~:: : :::::::::1:::::::::::: 1 :::::::::::: ~i~ :::::::,:::JL:::::: ::::JE::::::::::::::::::::: 1 30 ......... 1 ......... 1 ............ 
1 
............ SSE ....... , ...... do ............... do ......... ! .............. . 
i i~ F:::::r:::::}::::::::::r:::::::::: Ill ::::::::::::JL::::::: ::::JL:::J::::::::::::::: 
2 45 .................. ~ ............ ! ............ SSE ....... j ...... do ............... do ......... j .............. . 
3 0 ......... 1 ......... 
1 
........................ SSE ............. do .......... ..... do ....................... . 
3 15 ......... ; ......... 
1 
............ , ............ S ........... l ...... do ............... do.· ........ / ............... 1· 
~ :i ::::::::r::::::r:::::::::::::::::::::::, 1 ::::::::::r:JL:::::: ::::JL:::::r::::::::::::· 




............ 1 S ........... j Light ............... do ........ . 
4 30 ......... , ......... ......................... SSE ............. do ............... do ......... , ............. . 
i :~ 1:::::::::;:::::::::!::::::::::::::::::::::::: ~~~::::::: : ::::::~~::::::::: ::::::~~:::::::::,::::::::::::::: 1 
5 30 ......... 1 ......... , ............ 1 ............ SSE ....... 
1 
...... do ............... do ....................... . 
i :g ':::::::::,:::::::::1:::::::::::: :::::::::::: !~~: :::::: : ::::::~~::::::::: :::;1:~~~::::::::: 1 ::::::::::::::: 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... rio ....... .. 
....... do ........ . 
...... do ........ . 
...... do ......... l 
...... d. 0 ......... , 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
::::J~:::::::J 
.. .... do ......... ) 
...... do ......... , 
...... do ....... .. 
...... do ......... : 
...... do ......... , 
...... do ....... .. 
. ..... do ......... , 
...... do ....... .. 
...... do ......... l 
...... do ....... .. 
Sl. ruffied ... . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 






































0 <:d ..... _ 
0"""" > Cll·""' a.::. 
~ 
h. m. 









































































s ~ s ~s2 
-~-
......... , ... 0····· 1 ············ ' ···-~·-···· 
......... ········· .............. ........... . 
•••••••••••••••••• ............ 1 •••••••••••• 
::::::::: .. ~~.: : .. .. ~~.: :.~~ .. 1 ... ~.~ :.: ... 
......... ·····················!············ 
::::::::: ""64 ..... "29": 45iif . ii9 ..... . 
l:;::::;::i:;;;;;;;;;:;:::::;:::l::::::;;:::: 





















SSE ....... 1 Light ......... 1 Clear ........ . 
SSE ....... 
1
1 ...... do ............... do ........ . 







SSE ...... T ..... do ............... do ......... Cirrus 1.. 
SSE ............. do . ............. do ....................... . 
SSE ............. do ............... do ....................... . 
SSE ............. do ......... • ...... do ....................... . 
SSE ............. do ......... l ...... do ......... Cir.str.2. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... l. 
SSE ....... 1 ...... do ............... do ......... . SSE ....... 
1 
•••••• do ......... l······do ......... . 
SSE ............. do ......... 
1 
...... do ......... 
1 
.............. . 
sw ........ J······do ............... do ....................... . 
~~:::::::: :.~.1~~d~:::::::::c:::~~::::::::· :············ .. 
sw ........ l ....•. do ......... l······do ......... . 
s·w······· -1- ·····do ......... Sl. cloudy ... . 
••••••••• 1 ••••••••••••••••••••••••••••••••• SW .............. do ............... do ......•... 
78.5 29.416 74.5 SW .............. do ......... l ...... do ......... Nebula 7. 
·u:c:· ::::::::::::::::::::: :::::::::::: ~~:::::::: .. :.~.rlc/~-.~~:~:: .?:~x~.~.:::::: ::::::::::::::: 
~ :::::···: :-::.:·:. :·L·.:.:: :···::_:·::: ~ 1::::.-::-:: ErE __ ·.:!.::HE:::.-:E: ... H:::.I 
ClJ I '0 
_x:Clls:: ~]a:s 
......... 
Cll c.> Cll 
-:5 ~~ 
rfl 
..... <:d s:: • 0 n ...... rfl 
~ ~ a)d 
...<:::: ,.::= oc E 
.t;.,n .... ::s·;:; 
Cll ::s d Cl) 





























Sl. ruffied .. 
...... do ........ . 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough .. . 
...... do ........ . 
...... do ........ . 
Rough ....... . 


















~ 4g l::::::::.l:::::::::c::::::::: :::::::::::: ~::::::::::: ' ::::J~::::::::: .~.~rao~~~~.~~ ~· ::::::::::::::: 
2 15 j·········'·········j·"'''"'"' ............ S . .... : ..... ...... do ............... do ....................... . ~ ~g :::::::::,::::::::: :::::::::::::::::::::::: ~: :::::::::: ::::J~::::::::: ::::J~::::::::: 
3 0 ......... 81.2 1 29.327 78 .5 ~· ................ do ............... do ......... l Cu. Str. 9 
3 15 .......................................... S ................. do ......... j ...... do ........ . 
3 30 
1 
......... , ................................. S ................. do ................ do ......... 
1 
............. .. 
~ 4g ,::::::::: ::::::::: :::::::::::: :::::::::::: ~ ::::::::::: ::::J~::::::::: j .. ~~~:?~::::::::: , ::::::::::::::: 
4 15 
1 
......... , ................................. SW .............. do ............... do ......... 
1 
............. .. 
~ ;i ::::::::: ::::::::: :::::::::::: ;:::::::: ::: !i:::: :::/:~l~r::::::: ' : . ::::!~::::.:::: : .:::.:::::::::: 
6 0 ......... , 77.5 29.307 , 78.7 S"\V .............. do ............... do ......... Cu.Str.10 
6 15 .......................................... SW .............. do ............... do ...................... .. 
6 30 / ........ .!. ................................ S"\V .............. do ............... do ......... 1 .......... . .. .. 
f i~ .:::::::. :::::::: :-·:::::::::1\::::::::. Hi::::::· :~:JL::::: , ::s~;i~i~:::::r:::::::::::: 
7 45 .................. , ........................ NW ............. do ......... 1 ...... do ....................... . ~ 1~ ::::::::: :::::::::c::::::::::':::::::::::: ~~::::::: ::::J~::::::::: .. ~~~d1~.~.:::::: 
8 30 Sets ........... , ........................ NW ....... To!. fres h ... 
1 
...... do ....... .. 
i :~ ::::::::: ::::::::: :::::::::::: :::::::::::: ~~t:::: ::::J~::::::::: ,::::JF:::::: 
9 30 ......... , ......... /............ ........... Nw· ............. do ......... 1
1 
...... ~o ......... 
1 
.............. . 
}g ;~ ::::::::: ::::::::~ / :::::::::::: :::::::::::: H~::::::: ::::::~~::::::::: ::~~::~~~~1:~~::: ::::::::::::::: 
10 30 .......................................... N .. N ..• , ... ...... do ......... : ...... do ......... j .............. . 
II !~ :::-·E !HZ :::-n .. ·;,;:::.:::.:-: ~i~::: ~~:~iH::.).r~~~~~~:F: \H:::~::.:: . 











































..... do ......... , 
...... do ....... .. 
. ..... do ........ . 
...... do ........ .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
) 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
..... . do ...... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ......... l 
...... do ....... .. 
...... do .. ...... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
Ruffied ..... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
SJ. ruffled .. .. 
...... do ........ . 


























































~ ~ ::s ·-
..., cd 






















t.-. Cl) ...: 
o..s::-Cil;;&; 
~---._.,; 
~ t'~ ~::s..., 
Q.l <.)G) 
S"~E 
Q.l s 8 
~ 
h.n~ o o 
0 15, A. IlL ·•••••••• ••••••••• •• • •••••"'' •••••••••••• 
0 30 ......................................... . 
0 45 ........................................ .. 
0 55 L. C ................................ .. 
1 0 ........................................ .. 
1 15 ········· .................. .............. . 
1 30 .................. ············ ........... . 
1 45 ...... .................................. .. 
2 0 .................. ············ ........... . 
2 15 ......................................... . 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ......•......•....... •.................... 
3 15 ......................................... . 
3 30 ......................................... . 
3 45 ............................ .. ........... . 
4 0 ......................................... . 
4 15 ......................................... . 
4 30 ········· ................................ . 
4 45 ....••... ..•.•............................ 
5 0 ......................................... . 
5 15 ........................................ .. 
5 20 Rises ............... ................. .. 
5 30 ......................................... . 
5 45 ........................................ .. 
6 0 ........................................ .. 
6 15 ........................................ .. 























WNW! ... Light ......... Clear ......... , ... . ......... .. 
WNW ......... do ............... do ....... .. 
~~;::: ::::JL::::::: ::::::iL:::::J:::::::::::::. 
WNW ......... do ............... do ....................... . 
WNW ......... do ............... do ........... . 
WNW ......... do ............... do ......... . 
WNW ......... do ............... do ......... . 
WNW ......... do ............... do ........ . 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ....................... . 
WSW .. ........ do ............... do ....................... . 
WSW .......... do ............... do ........................ , 
WSW .......... do ............... do ......... . 
WSW .......... do : .............. do ...................... .. 
vVSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ........................ , 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ...................... .. 
WSW .......... do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
Q.l I "0 ~~ s:: ~·.;j cO 
r-. ... 
Cl) Q) <l> 
-50...~ 
1'/l 
._ a:: s::: • 
o .,... ,...... m 
~~a)~ · ..s::~ bJ)s 
·~5 ~·g 





























Sl. ruffied .. .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ......... · 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ... ,; .. .. 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 





































......... , 66.5 I 29.492 68.7 
......... , 66 29.536 70.7 
::::::::r ::::::::::::::::::::::::::::::: 
::::::::r ::::::::::::::::::::::::::::::: 
11 45 .................. 
1 
...................... .. 
Noon .................. 72.2 29.532 72 
0 15, P.M ......................................... .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 15 ......................................... . 
1 30 U. C ..................... , .......... .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ......................................... . 
2 45 ........................................ .. 
3 0 ......... 75.2 29.473 74.7 
3 15 ........................................ .. 
3 ilO ........................................ .. 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 15 ........................................ .. 
4 30 ........................................ . 
4 45 ......................................... . 
sw ........ l ...... do ............... do ...................... .. 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do .................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ......... Cloudless. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ......... 
1 
.............. . 
SW .............. do ............... do ......... Cloudless. 
SW .............. do ............... do ...................... .. 
SW ........ Fresh ............... do ........ . 
s·vv .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW ............. . do ............... do ......... , ............. .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........................ J 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ......... Cloudless. 
SW ........ Very fresh ........ do ... : ................... . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ..... . ................ .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
SW .............. do ......... Sl. cloudy ................ .. 
SW .............. do ............... do ...................... .. 
SW .............. do ............... do ...................... .. 
S"\V .............. do ............... do ......... Cirrus 0 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ......... , .............. . 
SW .............. do ............... do ........ . 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do· ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ......... ' · 
...... do ........ . 
...... do ........ . 
Sl. rough .. . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ......... 1 '• 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 







































0 ' ..... 
cv ·!: s~ 
~ 
lt. 'ln. 






























~..<:1 <1l ,..s:::ro ,..s::: ...,.,a 
ro cJ • 
<...<1>---:--
.,; '-~ s::~ 0'-" ...... <t$ o,..S:::,..S::: 
~ cv .: s:: E ...., <t$ 
<t$ ~-o·~ · :·~ ~s::~ ,..s::: ::s <d _:j . _..._, 
p.. ~~ ~ "Cl ~ t:'i ~rn .... s:: s"g Q) .... Q) :::l..., s:: P., Q) p..cJ Q) 
0 S-' 2 <d E ~ E 0 Q) >< ;:g E-! Q) <d ~S2 p:) 
-~----- -
0 0 
·······•• 1••••••••• 1············· 1•··········· 
......... . 63.7 I ~9.465 I 70 
Sets. I 60 29.494 I 73 






















SW ........ Very fresh .. , Sl. cloudy .. . 





SW .............. do ......... Cloudy ...... 1. 
WNW ......... do .............. do ...................... .. 
WNW ......... do ............... do ......... Cu. str. 10 
WNW ......... do ............... do ....... .. 
WNW ... Very strong Rain ....................... .. 
SW ........ Strong ............ do ......... .. 
SW .............. do ............... do ......... .. 
SW .............. do .. .' ...... Sl. cloudy ................. . 
SW ........ Very fresh ........ do ....................... . 
SW .............. do ............... do ....................... . 
SW .............. do ............... do ...................... .. 
vV ......... Fresh ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....................... . 
W ............... do ............... do ...................... .. 
WN"\V ......... do ............... do ...................... .. 
WNW ......... do ............... do ......... Raining .. 
NW ............. do ......... , ...... do ......... . 
NW ............. do ......... Tol. clear .. .. 
NW ............. do ............... do ....... .. 
~~::::::: ::::J~::::::::: ::::J~::::::::: I .............. . 
~lY;:::: ::::JL::::::: ::::::iL::::::r:::::::::::::l 
<1l '"Cl ~]@ 
~ ~~ 
...., <.;::< 
'o ~.s ..n 





























Rough ..... .. 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.~ .... do ........ . 
Ruffled ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 

















11 45 ............... ., . ........................ . 
Midnight ............................................ . 
0 30, A. M ......................................... .. 
1 0 ........................................ .. 
1 ~0 ......................... ;-.. ............. .. 
2 0 L. C ................................. . 
2 30 ......................................... . 
3 0 ........................................ .. 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 Rises ................................. . 
7 0 ......................................... . 
7 30 ......................................... . 
8 0 ......... 52.7 29.641 64.7 
8 30 ........................................ .. 
9 0 ......... 48 29.687 67.2 
9 30 .................. ....................... . 
10 0 ......................................... . 
10 30 ...................................... ... . 
11 0 ......................................... . 
11 30 ......................................... . 
Noon ......... ! ......... ! 48 29.7681 67.5 
0 30, P.M .......................................... . 
1 0 ........................................ .. 
1 30 ..................................... ;-.. .. 
2 0 ......................................... . 
2 10 ........................................ .. 








......... , 46 29.797 I 67.5 
••••••••• , ••••••••• 1••••••••••••1•••········· 
·····•••• 1••••••••• 1•••••••••••• 1•··········· 
......... , ......... , ............ , ........... . 
OfffftfOf l OttfffOOO J tfffOOtfffOO j oooltOOOOOftO 
......... , ......... , ............ , ........... . 
········•1•••••••••1••······················· 
NNV/ .......... do ............... do ......... ! ............. .. 
NNW .......... do ................ do ........ . 
NNW .......... do ......... Clear ........ .. 
NNW .......... do ............... do ....... .. 
NNW .......... do ............... do ......... , ............... l 
WNW... Light ............... do ....... .. 
"\VNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
vVNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
NW .... ....... do ............... do ....... .. 
N ......... . Fresh .............. do ........ . 
N ................ do ............... do .................. . .... . 
N ................ do ......... Tol. clear ................. .. 
N ................ do ............... do ......... Cutnulus 2 
N ................ do ............... do ...................... .. 
N ................ do ............... do ......... Cir. str. 2. 
N .......... Very fresh ........ do ........................ 1 
N ................ do ......... Sl.cloudy .. . 
N ................. do ............... do ........ . 
~::::::::::: ·~·t·l:~:I!.:::::::: ::::::~~::::::::: 
N ........... l. ..... do ......... l ...... do ....... .. 
N ........... Very strong ....... do ....... .. 
N ................. do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ......... ....... do ......... , ............. .. 
NNE ............ do ............... do ........ ;!Cir. str. 6. 
NNE ............ do ............... do ............ ; ......... .. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ...................... . 
NNE ............ do .............. do ........ . 
NNE· ........... do ............... do ......... , ............. .. 








































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... . 
...... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... d.o ........ . 
...... do ........ . 
...... do ........ . 
...... do ......... , Seas breaking over the 
north pier. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Very rough. 
...... do ........ . 
...... do ........ . 
...... do ......... l Wind boisterous and 
...... do ........ . 
squally. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 























































..._c:tl 0~ c~ 
-- c:tl Q,) 
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e ~ 0 s:: 
Q,) .... .... c:tl E-d~ c:tl ~ 
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0 .... O'.l 
<t<li ,.; 'o ":,.S ,n I Sea. C) 
-5 .. s:: Q,) ui ~ ~ --~ ~,.g bJl -5 "0 ..s:: ro ~E g ~ s::: c:tl ~ -~~ ~-~ Q,) Q,) 0 
.... ~ u en 5 ::C: <ll M"C 
--' : 1'---~' i : I 1--=-- -













:.::c.I:::::H H:iL:: :::::::::::: 
:~;:,:;::~.:::::::::::::::::::::::::::::::: 
......... , 39 29.864 72 
Midnight ... 1 ......... 1 ......... 1 ............ 1 ............ ' 
0 30, A. 111. ........................................ .. 








............ .................. , ........... . 
L. c. I ......... [ ........................ . 
:::::::::.:::::::::::::::::::::j:::::::::::: 
stratus 7 •. 
NNE ............ do ......... Cloudy ...... . 
NNE ............ do ............... do ......... ............. .. 
NNE ............ do ............... do ......... .. 
NNE ............ do ............... do ....... .. 
NNE ...... Gale ................ do ....................... . 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ...................... .. 
~~~:::::: ::::J~::::::::: ::::::~~::::::::: :::::::::::::::1 
NNE ............ do ............... do ..................... .. 
NNE ............ do ............... do ......... Cun1ulo 
stratus 5. 
NNE ............ do ............... do ....................... . 
NNE ............ do ........ . ...... do ....... .. 
NNE ...... Very strong ...... do ........ . 
and bois-
terous. 
NNE ............ do ......... l ...... do ....... .. 
NNE ............ do .............. . do ......... 
1 
............. .. 
NNE ............ do .............. do ......... . 
ENE ...... Stt:ong ....... 1 ...... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ...................... .. 






















...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... rlo ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Remarks. 
Owing to the heavy seas 
breaking over the pier; 
and the unsteady mo-
tion ~f the tide-gauge, 
occa::uoned by the 
roughness of the lake, 
the observations, from 
7 o'clock, p. m., of 
this day, (June 3,) to 
5h. 30m., a. m., in-
clusive, of June 4, 
were made by the 
gauge established in 
the basin of the Chi-
cago city water-works 
where the surface is 
smooth. The zeros of 
reference of the two 




































.~~~.~~ .l .. 4o· · .. l .2~;: ~i34" 1 " · 7'4'.'5 · .. 
......... , 40.5 I 29.936 I 75 
......... , .......... 1""""""1"""""" 
.............................. ············ 
......... ····················· ........... . 
11 5 ......... """"'1""""""1"""""" 11 30 ........................................ .. 11 35 ........................................ .. 
Noon .................. 41.7 29.916 73.5 
0 5, P.M .................. . 
0 30 .............................. ........... .. 
0 35 ........................................ .. 
1 0 ........................................ .. 
1 5 ........................................ .. 
1 30 ........................................ .. 
1 35 ....................................... .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 .. .. .. .. • 42. 7 29 . 881 7 4. 5 
3 30 u. c ................................ .. 







.......... 43.7 29.825 72.7 
............................. , ........... . 
ENE ............ do ............... do ......... l............... 4.58 l ...... do ......... · 
ENE ............ do ............... do....................... 4.63 ...... do ........ . 
~~~:::::: "v~~~0 f1:~~h:· "si:·~f~~d'j'.'.' ::::::::::::::: ..... 4:'57" · ·R~~~~:::::::: At 6h. 30m., p.m., June 
ENE ...... ...... Jo ......... ...... do........................ 4.59 , ...... do......... 4, we resumed the reg-
ENE ............ do ............... do........ . ............... 4.46 ...... do......... ister by the tide-gauge 
ENE ............ do ............... do........................ 4.55 ...... do......... at the east end of the 
ENE ........... . do ............... do ........ Stratus8. 4.62 ...... do ......... ! northpier. 
ENE ............ do ............... do........ . ............... 4.48 ...... do ........ . 
EN. E ............ do ............... do ......... 
1
............... 4.57 ...... do ........ . 
ENE ............ do ........ . ...... do........................ 4. 73 ...... do ...... .. 
ENE ...... Fresh ............... do ......... Cun1ulo 4.60 ...... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... l ............... 1 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ...... Light ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... l Cloudless. 
ENE ............ do ............... do ....... .. 
EN E ...... Fresh ......... Tol. clear .. .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... 1 .......... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... 1 ........... . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... tlo ......... 
1 
............. .. 
ENE ............ do ............... do ......... Cloudless. 
ENE ............ do ............... do ........ . 
ENE ............ do ......... Clear ........ . 
ENE ...... Light ............... do ..... .. 
ENE ............ do ............... do ........ . 
EN E ............ do ............... do ......... 
1 
............. .. 
ENE ............ do ............... do ......... Cloudless . 






























.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
..... :do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ......... ' 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ...... .. 
...... do ........ . 
...... do ....... .. 
































TABLE A 11-Continued. 
s::~ a>--:-- ~ l ~ I . 
o -:5...=: ...=: ...,,.o W1nd. 
'.;j"'":' c.- a:S ~ 00 ~ <D 0 ~~ ~ o~ . ... c;; o.;=;~ 
~ 8 ~ ~.=.. -~-5 ~.5:::, ~ 
.g ;a -& ~ :: M ~ ~ r ... ~ ~ ~ . ..: 
.__ <1.1 ... til <l.> :... 5 a> •• s:: ...::: a> I . 0....... ... Q) ~ c-o ~ C) -:v <l> 0.> rn ~ ra 
1> s:: O.q . ., >=< s:: o.,. tn...:: ""' ~ '1:j 52, g S 3 8 ro S Q) g ;; ~ § ~ g 
... lo::::f a> ><: cd <l.> s :... 0 :... !> ....... 
E-< ~ E-; <l> p::) E-< Q w I> Q 
h m. I o o . . 
i :r M ::::::::: :::::::·: :::::::::::: ·::::::::::· !i~:::::: t:lL::::.: ::::~:~fi::::::::r::::::::::::: 
9 0 .......................................... NE .............. do ............... do ....... .. ... 
9 30 ......... ......... .. ...... .... .. .. ........ NE .............. do ............... do ........ . 
10 0 ......... ......... ............ .. .. .... .. .. NE .............. do ............... do ......... , ............... , 
10 30 .......................................... NE .............. do ............... do ....... .. .. 
11 0 Sets ........................ . .......... NE .............. do ............ .. .. do ....... .. 
11 30 .......................................... NW ....... Gentle ............. do ..... . . .. 
Midnight ............................................. NvV ............. do ............... do ........ . 
.. 
~ 3~ 1 A. M. ::::::::: ::::::::: :.::::::::::: :::::::::::: ~~:: ::::: ::::::~~::::::::: ::::J~::::::::: I · 
1 30 .......................................... SW .............. do ............... do ....... .. 
2 0 .......................................... S\iV .............. do ............... do ......... 1 ........... .. 
~ :8 ::::::::: ::::::::: :::::::::::: :::::::::::: ~i ::::::::: ::::JL::::::r ::::iL::::::: .. 
I :1 :~:·:;:: ::::::::::::::::::::::::::::::::: ~~;:::::::: ii\'g~::::::::: :>:~~~~Je~c\\\\ l}:::::::::·:: l 
7 30 .................. 1 ........................ S ................. do ......... 1 Sl. cloudy ... , ............. .. 
8 0 ......... ! ......... , ....................... , S ................ do ............... do ....................... . 






'- cd c . 0 _ ...... U1 
~ ~ (1) ... ~ 





























Rough ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Tol. rough .. . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
. .... do ....... .. 
.. .... do ........ . 
Rufiled ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. ruffled .. . 
...... do ....... .. 
...... do ....... .. 
...... do ......... l 
...... do ........ . 
...... do ........ . 
; ...... do ........ . 
l ...... do ........ . 
...... do ....... .. 
Ruffled ...... . 
.. .... do ....... .. 
...... do ........ . 
















8 30 ......... ·········'············ ............ s ........... l ...... do ......... ....... do ......... l .............. . 
9 0 ......... 55.2 29.765 69 S ................. do ......... Cloudy ...... Strutus10 
9 5 Rises. ......... .. .......... ........ .... S ........... 1 ...... do ............... do ...................... .. 
9 30 .......................................... SE ............... do ............... do ....................... . 
10 0 .......................................... SE ............... do ............... do ...................... .. 
10 30 ......... ......... .. ...... .... .. .. ........ SE ............... do ............... do ......... 1 ............. .. 
tt~~ ......... ::::::::: ::::::::: :::::::::::: :::::::::::: i :::::::::::c:JL::::::: ::::JL:::::::1::::::::::::::: 
0 30, P. :t\L ......... 55.7 29.708 69 E ................. do ............... do ......... Stratus 7 
l 3~ ::::::::: ::::::::r::.:::::::: :::::::::::: ~~:ii::::::: ::::JL::::::: ::::JL::::::r::::::::::::: 
2 30 ......... 55.2 29.683 67 ESE ............. do ............... do ......... l Stratus9.5 
~ 38 :::::::::::::::::::::::::::::::::::::::::: ~i~::::::: ::::JE:::::::c:JL::::::r::::::::::::: 
4 30 U. C .................................. ESE ............. do ............... do ........ . 
5 0 .......................................... ESE ............. do ...... .. ...... do ......... 1 .......... .. 
5 30 .. .. . .... .... . .. .. .. .. ... . .... ... . .. .. . ... ESE ............. do ............... do ....... .. 
6 0 ......... ........ ............ .. .......... ESE ............. uo ............... do ........ . 
6 30 ......... ......... ............ ...... ... ... ESE ............. do ............... do ........ . 
7 0 ......... ........... .... .. .... ............ ESE ............. do ............... do ........ . 
7 30 ......... ......... ............ ............ ESE ............. do ............... do ....... .. 
8 0 ......... ......... .. ...... .... ............ ESE ............. do ............... do ....... .. 
~ 3~ ::::::::: :::::::::c::::::::: :::::::::::: ~~~::::::: ::::J~::::::::: ::::::~~::::::::: 
9 30 .................. 1.. ...... .... .. ...... .... ESE ............. do ............... do ....... .. 
10 0 ......... ............. ........ .. ...... .... SE......... Gentle ............. do ....... .. 
10 30 ......... ......... .. .......... .. .......... SE ............... do ............... do ......... l .............. . 
11 0 ......... ........... .......... ............ S ................. do ............... do ....................... . 
11 30 ......... ......... .. ...... .... ............ S ................. do ............... do ....................... . 
11 35 Sets.. ......... ............ ........ .... S ................. do ............... do ...................... .. 
June 6 I ~i~~:g:.tl\~:· ::::::::: ::::::::: :::::::::::: :::::::::::: ~· :::::::::: ::::::~~::::::::: ::::::~~::::::::: 
1 0 .......................................... SSE ............. do ............... do ........ . 
1 30 .......................................... SSE ............. do ............... do ... ~ ... .. 
2 0 ......................................... SSE ............. do ............... do ....................... . 
2 30 ......... ......... ............ ............ SSE ............. do ............... do ...................... .. 
~ a8 :::::::::::::::::::::::::::::::::::::::::: ~~~::::::: .. ~~~k~::::::::: ::::::~~::::::::: ::::::::::::::: 
4 0 ............... ~. . .. ...... .... .. .......... SSE ............. do ............... do ...................... .. 
4.09 ...... do ........ . 
4.09 ...... do ........ . 
4.07 ...... do ....... .. 
4.04 ...... do ........ . 
4.18 ...... do ....... .. 
4.23 ...... do ....... .. 
4.21 ...... do ....... .. 
4.18 ...... do ....... .. 
4.22 ...... do ....... .. 
4.19 ...... do ....... .. 
4.25 .... .. do ....... .. 
4.32 ...... do ....... .. 
4.38 ...... do ........ . 
4.24 ...... do ........ . 
4.33 ...... do ....... .. 
4.14 ...... do ....... .. 
4.25 ..... do ....... .. 
4.47 ..... do ....... .. 
4.50 ..... do ........ . 
4.41 ...... do ........ . 
4.23 ...... do ........ . 
4.33 ...... do ........ . 
4.21 ...... do ........ . 
4.17 ...... do ....... .. 
4.15 ...... do ........ . 
4.26 ...... do ....... .. 
4.39 ...... do ......... j Qlouds NN'\V. 
4.34 ...... do ....... . 
4.22 ...... do ....... .. 
4.20 . ...... do ....... .. 
4.12 ...... do ........ . 
4.16 ...... do ...... .. 
4.16 ...... do ....... .. 
4.19 ...... do ........ . 
4.25 Sl. ruffled ... 
4.23 ...... do ........ . 
4.20 ...... do ........ . 
4.24 ...... do ........ . 
4.31 ...... do ....... .. 
4.31 ...... do ........ . 
4.28 ...... do ........ . 






























TABLE A 11-Continued. 
~ ~---:-- ~ ~ d · I I ~ d>"' -~~ ...,...d -5 . ......a~ Wmd. 
1 
~~ ~ ~ .._; • c..,... td S:::~ ~ <l.>~ I ~ +-l ~ ~ r.a o~ ..... «:! o-5 t1:l " 1 C.> :U Q) ~ 8 ~ ~-:.:: ·= .s ~ ·= ~ ~ I ; -5 ~~ 
..0 <.) ...d E ·:a ,... ~ :;< :;:.... .~ ¢: v I . I ._ <1l.S u.i .::~ ~ ~<a E"' ~a§ .. g 'j ~ ! ~ I . oQ)~ ~'Ca 
Sea . Remarks. 
o·'"' ~ Q)~ ~"' Q,)<.)Q.l Q.)Q) _, 1 ..o 
1 
cn -'ii:JQ.)e ;:. ~ o..'"' ., ~ P..'"'-== rn...s:::: bJJ j .,., "t:l ..0 <.:;:; b..o.,... El ~ g e ~ ~ «:! s 813 a ~ i § ~ g ·~a ~ ~ ~-~- ~~ ~~ 8 I rJ5 I ~ 5 ~t/20..0'0 I ·-----
h. m. o I o I I 4 30, A.III ........................................... SSE ....... Light. ........ , Cloudy ..... . 
B L:I\HH:L+ .. 'IH:::H llt::.:tHk::::::-r::.:i~·H:.(: ............ . 
7 0 1. ...... ..1. ........ ···········+··········· SE ........ .!.. .... do ............... do ........................ 
1
. 
7 30 1 ......... 11 ....... . ........................ SE ......... , ...... do ............... do .................. ... . .. 
8 0 ......... 55 2!).687 \ 69 SE ............... do ............... do ......... Stratus 9.5 
8 30 .......................................... SE ......... I ...... do ............... do ......... ··············; ~ 
9 0 ......... 58 29.676 65.7 ESE ............ do ......... Tol.clear •. Stratus9.~ 
.. 
.. 
3 0 ......... 60 29.630 68.2 E ................. do ............... do ........ . 




























Sl. ruffled .. .. 
.. .... do ....... .. 
Ruffled ...... . 
...... do ....... .. 
::::::~~::::::::: 1 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
::::J~::::::::: II 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
SI. ruffled .. .. 
...... do ......... , 
...... do ....... .. 
...... do ....... .. 
..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Ruffled ...... . 















~ ~g :~·~~:·: ::::::::::::::::::::: :::::::::::: ~~!;::::::1 ::::::~~::::::::: '::::::~~::::::::: 1:: ::.:: ::::::::: 
6 0 ... . .. . .. 6I 29.598 71.5 ESE ............ do ............... do......... C1rrus 0 .. ~ :g :::::::::::::::::: :::::::::::: :::::::::::: !!! ::::J:::JF:::::: ::::JL:::::: ::::::::::::::: 
8 0 .......................................... ESE ............ do ............... do ...................... .. 
Jnnc 7 
J :~ [::~:::~ H:·::. :.::::H/EH.:: 1!1 :.::.: ::::::i~·~·:H~ H::i~·.H~~: ~~:~~~~~:~~:::: 
II 0 .......................................... j SE ........ , ...... do ............... do ......... , .............. . 
11 30 .......................................... SE ......... 
1 
...... do ............... do ....... .. 
Midnight ... Sets.. 56.5 30.580 71 SE ............... do ............... do ....... .. 
l i!' A."· ~::::::::::::::::::~~~~:~~~~:~;:::::::::::! ~~~:::::::: ::":e1le:::::::: ::::::11:::::::::1::::::::::::::: 
2 15 , .............................. , ............ / S ................. do ............... do ......... , .............. . 
~ ~~ ::::::::: ::::::::: :::::::::::: ::::::::::::1 ~::.::::::::: ::::::~~::::::::: ::::::~~::::::::: ::::::::::::::: 
f ~g ::::::::: ::::::::: :::::::::::: ::::::::::::1 !:::::::::::: ::~~~i'L:::::: ::::JL:::::: ::::::::::::::: 
3 45 .. .. ..... .. ... .... ... ...... ... .. .. .. .. .... S .................. do ............... do ..................... .. 
4 0 ......... ...... ... ............ ............ S .................. do ............... do ...................... .. 
4 15 ......... ...... ... ...... ...... ............ S .................. do ............... do ........ . 
i ~g ~ ::::::::: ::::::::: :::::::::::: :::::::::::: !:::::::::::: :::JL:::::: ::::J~::::::::r::::::::::::: 
i H l ::i:::~: ::::::::: :::::::::::: :::::::::::: t:::::::::: ::::::iL:::::: ::::JL::::::·········· ······ ~ 1g J:::::::·: ::::::::: :::::::::::: :::::::::::: ~:::::::::::: ::::::~~::::::::: .. ~~.~lo~~~~1:.".: j ::::::::::::::: 











































...... do ......... , 
...... do ........ . 
::::::~~::::::::: ' 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... i 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ...... . .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
SI. ruffled .... I 
...... do ......... ! 
.. .... do ......... J 
...... do ........ . 
...... do ....... .. 
...... llo ....... .. 
...... do ....... .. 
...... do ....... .. 
I ::::J~::::::::: 
...... do ........ . 
...... do ........ . 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
l 
...... do ....... .. 
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Wind. 
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h. m. 0 0 
1--1--!--!. I I I I 


















:::::::: J ·1o·: 5 .. ,. ·2!i:533· r · 7·i · · ·· ·· 
:::::: :::1"73 ... '1 "29·: 569' l '. 7'i j'. 
············································· 
11 15 ........................................ .. 
11 30 Rises ................................ . 
11 45 ········· ········· ············ ············ Noon .................. 78.7 29.431 74 





................................ , ........... . 
············································· 
tooootottootiOttttooooootootoo l ooooooototoo 
S ........... i Light......... Tol. cl~ar ................ . 
S ................. do ............... do ....................... . 
~ :::::::::J:::JL::::::: ::::JL::::::: :::::::::::::::' 
S .. .. ...... ....... do ............... do ......... Cirrus 1.5 
S .......•... l ...... do ............... do ....................... . 
S ................. do ............... do ....................... . 
~ :::::::::: :. ::::::~ ~·.:::: :::: .. ~!J~.~.~~::: ·ci~:l:l;·~··4 
S ................. do ............... do ........ . 
S ................. do ............... do ......... l········· .. ···· 
S ........... Fresh .... ... ........ do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ....................... . 
S ........... ...... . do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... . 
S ................. do ............... do......... Cir. st. 6 
S ........... V ery fresh .. Cloudy .................... . 
I··::::::J:::.JL::.:.: ::::JL:::::: ~ ::::::::::::::: 





.... d c . 0 ........... U.l 
Q) ....... ~ (,) Q) ... ~ ~~ ~.§ 





























Ruffled ..... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do,. ...... . 
Rough ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 



























































::::::::: ::::::::::::::::::::: :::::::::::: ~ ::::::::::: ·-s~~ .. ~~g:::::::: ::::::~~::::::::: : .............. . 
......... ..... . ... ............ ............ S ................. do ............... do ....... .. 
.......................................... S ........... ...... d o ............... do ....... .. 
......... ........ .. .... .. .... .. ...... .... S ................. do......... Rain ....... .. 
!!i!!!i!! [[
7
':1;:; i19ii~2~; [[ i7i[.[7i[[ I !iii!!~:::: :: !!!1!!1!!! ~:::: [;~~o~~[y;:l i!iilir1biul': :10 
-~~·t·~~: ::::::::: :::::::::::: :::::::::::: ~ ::::::::::: .~.~~Jo:~-~-~:1.:: ::::J~ ::::::::: 
.............................. ............ S ................. do ............... do ...... .. 
.......................................... S ................. do ....... .... .... do ........ . 
.......................................... SW .............. do .............. . do .. . ..... . 
.......................................... SW .............. do ........ ... .... do ........ . 
.......................................... SvV .............. do ............... do ........ . 
......................................... . SW .............. do ............... do ........ . 
........................... . ............. . SW .............. do ............... do ........ . 
......... 74.7 29.351 75.7 SW ...... ... ...... do .... .... . ..... . do ........ . 
U. C .......... ........................ SW .............. do ............... do ........ . 
::::::::: ::::::::: :::::::::::: :::::::::::: ~~::::::::::::::~~:::::::::.~.~~do~~~.~~:. 
.......................................... W SW .......... do ............... do ....... .. 
.......................................... WSW .......... do ......... Rain ........ . 
......... ......... ............ ............ WSW .......... do ............... do ....... . 
......... ......... ............ ............ W'dW .... Fresh ............... do ....... .. 
,.... ... .. ........ ............ .. .......... N W ............. do ........ . ...... do ........ . 
......... ......... ............ ............ NW ............. do ............... do ....... .. 
......... ......... ............ ............ NW ............. do ............... do ....... .. 
.. ........................................ NW ............. do ............... do ....... .. 
::::::::: ::::::::: :::::::::::: :::::::::::: ~~:::::::: .. ~i.~k~:.::::::: ::::::~~::::::::: 
......... ......... ............ ............ SW .............. do ............... do ........ . 
......... ......... ............ ............ SW .............. do ............... do ........ . 
......... ......... ............ ............ SW ....... . ...... do ............... do ........ . 
......... ......... ............ ............ S .... . ............ do ............... do ....... .. 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ... ..... . 
..... . do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
... ... do .. ....... , Very cloudy in the S. 
..... . do..... ... . and SvV. 
...... do ........ . 
...... do ........ . 
..... . do ...... . .. At this time perceiving a 
...... do......... strong current running 
...... do......... alternatelyupanddown 
... ... do .... . .... the river, causingafluc-
...... do ........ . tuation in the lake, we 
...... do.. ..... .. have therefore made 
...... do......... intermediate observa-
..... . do .. . ...... tions, and continued 
...... do .. .. ... . them atshorterintervals 
...... do......... than usual, as here 
...... do ......... shown, until 8h. 30m .. , 
. ..... do...... .. . inclusive of this p. 111 • 
.... .. do ........ . 
...... do ........ . 
.... .. do ........ . 
...... do ........ . 
...... do .... ... .. 
Ruffled ..... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. . ... do ....... .. 
...... do ........ . 
...... do ........ . 












































<l),.-... til <l) I 
-5..S:: ~ -5.2 
• ...... al ~ rti ...... Q.l"""':' ~ oe ..... <a 0":5..<:: ~ ~.: .!:! s e s::~ 
r.s:: ::s·- . ·u ::s·'""'...._, ~ e~ ~~ ~ ~~~ 
~s:: ~5 s-g ~g <J 
~ ~~ ~ ~S8 I 
g s~ 8~ e8s 
---1 ----
h.m. , o o 
9 45, P. 1\I. ••••••••• ......... ··········•• ........... . 
10 0 ········· ............................... . 
10 15 .............................. .. .......... . 
10 30 .................. ············ ........... . 
10 45 ········· ..................... ············ 
11 0 ......... ········· ............ ············ 
11 15 .................. ············ ············ 
11 30 ............................. ············ 
10 45 ......................................... . 
~i~~:g:.t ~~: ::::::::: ::::::::: :::::::::::: :::::::::::: 
0 25 Sets .................................. . 
0 30 ............................. ············ 
0 45 ............................. ············ 
1 0 ......................................... . 
1 15 .................. ············ ........... . 













·········1·········1············1············· ·················· ....................... . 
......... ································· 
.......................................... 
........................ , ................ . 



















S ........... Light. ........ Cloudy ..... . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 






S ................. do ............... do ......... l···············l 
S ................. do ......... Sl. cloudy. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
SW .............. do ....... , ....... do ........ . 
SW ............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
·vov· ............... do ............... do ........ . 
W ............... do ......... To!. clear .. . 
W ............... do ............... do ....... .. 
W ............... do ............... do ......... 1 ............. . 
NvV ............. do ............... do ....... .. 
NvV ............. do ............... do ........ . 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NvV ............. do ............... do ....... .. 
NW ............. do ............... do ....... .. 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
Q.l I '"C:J ~ Q.ls::: ~~g;S 
<l)~~ 
-5 0.~ 
...... ~I:: • 
0 r\·l""t~ 
~ ~ Q.l~ a .~'!:: gp.<J 





























Ruffled ..... .. 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
Sl. ruffled .. . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do .. ...... . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 






















4 15 .................. ············ ........... . 
4 30 ......................................... . 
4 4ti ......................................... . 
5 0 ......................................... . 
5 15 ......................................... . 
5 30 ......................................... . 
5 45 ..... ............. ············ ........... . 
6 0 ........................................ .. 
6 15 ......................................... . 
6 30 L. C ................................. . 
6 45 ········· ..................... ············ 
7 0 ......................................... . 
7 15 ......................................... . 
7 30 ........................................ .. 
7 45 ........................................ . 
8 0 .. . . . . . . . 58.2 29 . 4 71 71 . 7 
8 15 ......................................... . 
8 30 .................. ············ ··········· · 
8 45 .............................. ············ 
9 0 . . . . . . . . . 58. 5 29 . 492 69 
9 15 .................. ············ ........... . 
9 30 ········· ......... ············ ············ 9 45 ........................................ .. 
10 0 ········· ......... ············ ············ 
10 15 .............................. ············ 
10 30 ...... ..... ....... ············ ············ 
10 45 .............................. ············ 
11 0 ......... ········· ············ ············ 
11 15 .. ................ ············ ············ 
11 30 ................. ············ ············ 
11 45 ......... ········· ...................... .. 
Noon .................. 59.2 29.534 68 
0 15, P. 111. •• : •••••• ............... . ................. 
0 30 .................. ············ ........... . 
0 45 Rises ............................... .. 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 .............................. ············ 
1 45 .............................. ············ 
~ ~~ ::::::::r::::::: :::::::::::::::::::::::: 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ........ . ...... do ....... .. 
NW ............ . do ............... do ........ . 
NW ............. do ......... Clear ........ . 
NW ............. do ............... do ........ . 
N'VV ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ......... Tol. clear ... . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NW ............. do ............... do ........ . 
NNE ...... Gentle ............. do ....... .. 
NNE ............ do ............... do ......... l Cumulus 3 
NNE ............ do ......... Clear ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......... l Cumulus 3 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ tlo ............... do ....... .. ~~~:::::· .. ~i-~~1~::::::::: ::::J~::::::::: I ············· .. 
NE ............. do ............... do ........ . 
NE .............. do ............... do ....... .. 
~~:::::::: ::::J~::::::::: ::::J~::::::::: 1 Cumulus 6 
NE .............. do ............... do ........ . 
NE .............. do ......... ...... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ... ......... .. . do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ........... . de ............... do ........ . 
ENE ............ do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
..... . do ........ . 
...... do ....... .. 
Ruffied ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffied .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 















































































































~ r: ~~ 
<!.l:s .... 
o..~<!.l 
E 0::: E ~s~ 
0 
......... , 58 . 5 I 29 . 585 I 69 . 7 
......... . 56 29 .597 I 67 
u. c .................................... . 
rrABLE A 11-0ontinued. 
<!.l ' '"0 
Wind. I 1 3~ ~ 
....... 
<!.l C) <!.l 
s -5 ~.;::: ~ ~ . .· 'o ":_.S~ 
a.;~ r5 ~ ai ~~Q) .. cd 
112...:::: QO -5 -o ...::~ QOS ~;:: ~ ~ g ~ -~a~·g 8 r75 :s: 6 p:: "' b.C'"O 
-, I I I 
ENE ...... Light ......... Clear........................ 4.23 SJ. ruffiei! ... . 
E ................. do ........ J ..... do ......... Cun1ulusS 4.19 ...... do ........ . 
E ................. do ............... do........................ 4.22 ...... do ........ . 
Sea. 
£ .......... . ...... do ............... do......... .............. 4.17 ..... do ... ..... . 
E ................. do ............... do........................ 4.15 ...... do ........ . 
E .......... . ...... do ............... do........................ 4.15 ...... do ........ . 
E ................. do ............... do........................ 4.19 ...... do ........ . 
E ................. do ............... do......... ......... .. .. .. 4.21 ...... do ........ . 
E ........... Gentle ............. do........................ 4.18 ...... do ........ . 
t:::::::: :::JL::::::t ::J~::::::::: ::::::::::::::: H~ ::::J~::::::::: 
E ................. do ............... do......... .. .. .. ..... .... 4.23 ...... do ........ . 
E .. .. ... .... ...... do ............... do ......... Cun1. 1.5 4.34 ...... do ........ . 
ENE ............ do ............... do.............. . ......... 4.30 ..... . do ........ . 
ENE ............ do ......... To!. clear................... 4.32 ...... do ........ . 
ENE ............ do ............... do........................ 4.36 ...... do ........ . 
~~~:::::: --~~~~1~ ::::::::: ::::J~::::::::: ::::::::::::::: !:~~ ::::::~~::::::::: 
NNE ............ do ............... do........................ 4.37 ...... do ........ . 
NNE ............ do ............... do........................ 4.30 Ruffl ed ...... . 
NNE ............ do ............... do.................... . ... 4.35 ...... do ........ . 
NNE ............ do ............... do........................ 4.46 ...... do ........ . 
"NNE ............ do ........ . SJ. cloudy ... ···· -·········· 4.44 ...... do ........ . 
NNE ............ do ............... do ......... ~ ··············· 4.38 ..... do ........ . 

















J !f ::::::::- ·::::::·: :::::::::::: :::.::::::: ~HI::::-:: .. :JL:::.J~~~~~:~~~-: ::1: :::: ... :::.::. 
10 ~5 
1 
................................ . . ... ..... NNE ..... . , .. .... do ............... do ........ . 
10 30 ... .. . ... ......... .. ........ .. .. ...... .. .. NNE ..... .. ..... do ......... Sl. cloudy .. . 
~~ 48 :::::::::::::::::::::::::::::::::::.:::::: ~~~:::::: I ::::J~: :::::::: ::::::~~::::::::: 
11 15 .......................................... NNE ...... I ...... do ............... do ......... . . 
11 30 .......................................... NNE ............ do ............... do ........ . 
11 45 ... . ..... ..... .... ............ ... ...... ... NNE ....... .. ... do ............... do ........ . 
June 9 I 1i~~i'g~: ~~: ::~:~~~:: ::::::::: :::::::::::: :::::::::::: ~fli:::::: ::::JL::::::: ::::JL::::::: 
~ :i :::::::_· :::_::·.: :-:·:::::·:. :·:::·::.·:: ~~1:::-J:: .. :iL:::.·: ::~~~!~;;~L 
3 0 ....... .. ..... . ... .. .. .. ...... .. .. .... .. .. NNE ............ do ............... do ........ . 
3 30 ......... .... ..... .. ...... .. .. .. ...... .... NNE ............ do ............... do ........ . 
4 0 ... ............................ .. ......... NNE ...... G entle .............. do ........ . 
4 30 .......................................... NNE ............ do ............... do ........ . 
5 0 ............................. ........... .. NNE ...... 
1 
...... do ............... do ....... .. ! :1 ::-:::·: _:_:::·.: :·:·:.:·::: :_::--.:::·: ~- :_:::·::· ::: __ fL:_:::: ·::Jr:.::j:::::::: :::::: 
~ ~g .~:.~:. ::::::::: :::::::::::::::::::::::: ~ :::::::: ... ~~~~~::::::::: ::::::~~::::::::: ::::::::::::::: 
8 0 ......... 59 29 .618 65.7 SW .............. do ............... do .. .... ... C loudless. 
8 30 .......................................... WSW .......... do ............... do ....................... . 
9 0 ......... 59.2 29 .G18 67 WSW .......... do ............... do ......... Cloudless 
9 30 .......................................... \7\fSW .......... do ............... do ....... .. 
i~ 3~ ::::::::: ::::::::: :::::::::::::::::::::::: ~~~:::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
11 0 .................. 
1 
........................ WSvV .......... do .... ., ... Sl. cloudy .. . 
11 30 .......................................... , WSW .......... do ............... do ......... 
1 
.............. . 
Noon .................. 66 29.609 69 WSvV .......... do ............... do ......... Cum. 5 .. . 
1 :g, P. M ::::::::: ::::::::r :::::::::: ::::::::::::
1 
~it: ::::JL:::::: :~:~i~~::::::: 











































.. .... do ........ . 
.... .. do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Sl. ruffied .. .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... ,. 















































































cd ~ 0,) ;gQ) 
a~~ 
Q s ~ 
~ 




ft. m. , o o 
~ 3~ ' p. fl]. :: : : :: :: : ::: : : : : : : : : : : :: :: : : : : : : : ::: : :: :: : 
3 0 ...... .. . 70.5 29 .575 70.5 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ .. 
5 0 .... ............................... .... . .. 
5 30 ...... ............ .. ................ .. .. .. 
6 0 ......... 69 . 7 29 .522 71.5 
6 30 .. ...................................... .. 
7 0 ........ . ............................... .. 
7 30 ........ . ......... ... .................... . 
7 40 u .c ................................ .. 
8 0 ......... .. ........................ ...... . 
8 30 ........................................ .. 
9 0 ........................................ .. 
9 30 ..... ... ............................... .. 
10 0 ........ ..... ... .. ...................... .. 
10 30 ......................................... . 
11 0 .. ....................................... . 
11 30 ......................................... . 
Midnight ............ 60 29 .506 75 .5 
0 30, A. 111. ......................................... . 
1 0 ... ..... . ................................ . 
1 10 Sets ........... .. .................... .. 
1 30 ........................................ .. 
2 0 .................................... .... .. 
TABLE A 11-Continued. 
Wind. 
8 
~ ~ I ...c::: Cl.> Q.) ~ 00..£; 0..0 
:..... > ~ ::s,., Q) 






·wsw .. .. Light. ........ Cloudy .... .. 
WSW .......... do ............... do ....... .. 
W SW .......... do .............. do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Sl. clowl y ... 
"\"¥' ............... do ......... .. .... do ........ . 
"\V ............... do ............... do ....... .. 






W ............... do......... Cloudy ...... leu. str. 8.5 
W ............... do ............... do ...................... . 
vVSW .......... do .. . ............ do .... .. .. 
N ................ do ......... Rain ........ .. 
N ......... . ...... do ...... ... ...... do ....... .. 
N ................ do .. ,. .... . ...... do ....... .. 
SSE .. ... .. G·entlc ............. do ........ . 
SSE ............. do ......... Sl. cloudy .. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
SW ....... L ight ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ........ . 
S "v'~T ........ ...... do ............ ... do ........ . 
N ................. do ............... do ........ . 
N ................. do ... ... .. ....... do ....... .. 
N ................. do ............... do ........ . 
N .. ............... do ............... do ......... ,." ......... . 
N ................. do .......... .. . .. do ....... .. 
~d,""d 
rn '"O s::: 





<) ~ oj 





























Sl. ruffied ... . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ..... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do .... .. . .. 
Ruffied ..... .. 
...... do ........ . 
...... do ........ . 
.. .... dn ........ . 
...... do ........ . 
Rema rks. 















! :~ :::::::+::::::::::::::::::::.::::::::::· 
4 30 .................. ············ .......... .. 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 ........................................ .. 
8 0 L. C. 48 29.617 66 
8 30 ......................................... . 
9 0 .. .. . .. .. 48 29. 642 66 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ....................................... .. 
11 30 ........................................ .. 
N oo n .................. 46 29.695 6G 
~ 3~ 1 r. M • • ::::::::: ::::::::: :::::::::::: :::::::::::: 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ................ . ...................... .. 
3 0 ......... 46.5 29.694 65.5 
3 5 Rises ................................ .. 
3 30 ........................................ .. 
4 0 ......................................... . 
4 30 ........................................ .. 
5 0 ........................................ .. 
5 30 ........................................ .. 
6 0 ......... 48 .5 29.699 66.2 
6 30 ......................................... . 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ........................................ .. 
825 u.c ................................. . 
8 30 ......................................... . 
9 0 ........................................ .. 
9 30 ........................................ .. 
10 0 ........................................ .. 
N ..... . .. . ........ do ............... do ........ . 
N ................. do ............... do ........ . 
N ........... T ol. fresh ........ do ....... .. 
N ................. do ............... do ........ . 
N ................. do ......... Tol. clear .. . 
N ................. do ............... do ......... , ............ .. 
N ........... Fresh .............. do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ....... .. 
NNE ........... do ............... do ....... .. 
NNE ........... do ............... do ......... 
1 
.............. . 
NNE ........... do ............... do ......... Cloudless 
NNE ........... do ............... do ........ . 
NNE ...... V ery fresh ........ do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE...... Strong ............. do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do......... Clear ........ . 
N ................ do ............... do ........ . 
N ................ do ............... do ......... 1 Cloudless. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do .............. . do ........ . 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ......... l ............. .. 
N .......... V ery fresh ........ do ......... Cloudless. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
N ................ do ............... do ....... .. 
NNE...... Fresh ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 











































...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
.. .... do ........ . 
Rough ...... . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do . .' ...... . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ..... ; .. . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 

































.8 ~ .s .g .g 
~ ~ w 'of::, .2~ 
~ g ~ ~-=-- .s s Jl ~ ,..q ;:::s cd .... '8 
0 cd p. ~_.. (!) (!) 
.....,_ <1l '"' cd Q)"d 
(!)'8 § 0...(!) 0 s:: 




c....:. Q,.) ,...........,. 
c .s .g 
~s::~ 
;:::s ·- ......... 
e ~i (!);:::s .... 
p.SJ<U 
s 8 s ~S8 






















c ·;;: - <U B I E"d 






11 0 ................. . , ....................... NNE ............ do ............... do ........ . 
~t;~io-ht . ::::::::: ::::::::: :::::::::::: :::::::::::: ~~~::::: : ::::J~:::::: ::: ::::J~::::::::: 1 ::::::::::::::: 
0 30,0 A.l\I. ......... 46.5 29.707 69 NNE ............ do ............... do ......... Cloudless . 
1 0 ......... ......... .. .......... ...... .. .... E ................ do ............... do ....... .. 
1 30 ......... ......... .... ........ ........ .... E . .. .. .. ... To!. fresh ......... do ........ . 
~ :g ::s~:~::: , ::::::::1:::::::::::: ::::::::::: i :::::::: : ::::JL:::::: :::JL::::: 
3 0 ......... '...... ... .. ...... .. .. .... ........ E ................ do .............. do ....... .. 
3 30 .......................................... E ................ do ............... do ....... .. 
4 0 ......... ...... ... .. .......... .. .......... E ................ do......... rrol. clear ... 
~ 38 :::::::::::::::::::::::::::::::::::::::::: ~sii::::::: ::::J~::::::::: ::::J~::::::::r::::::::::::: 
5 30 .......................................... ESE ............. d~>. .............. do ....... .. 
6 0 .......................................... ESE ............. do .............. do ....... .. 
6 30 ......... ......... .. ...... .... .. ......... . ESE ............. do ............... do ........ . 
4 3~ :::::::::::::::::: ::::::::::::::::::::::::1 ~~~::::::: ::::::~~::::::::: .. ~::.~~.~.~!.::: ' 
8 0 ......... 55.2 29.746 67.2 I ESE ....... Ligh t ............... do ......... [Stratus9 .5 
~ ~~ I"L·:c·: ::::::::: :::::::::::: :::::::::::: ~~~:::: ::: ::::::~~::::::::: ·ci~-~~::: :::::: 
9 0 1 ......... 56.7 29.750 69.5 E SE ............. do ............... do ......... [Stratus8.5 
i~ :8 ::::::::: ::::::::::::::::::::::::::::::::: iii:::::::::::::~~::::::::: ::::JL::::::: 
~~"0 ~-~a 
........ 
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...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ......... J 
...... do ......... , 
.. .... do ......... ' 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ......... l 
...... do ....... .. 
...... do ....... .. 
...... do ......... j 
.. .... do ......... I 
.. .... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ......... 
1
1 
...... do ....... .. 
...... do ........ . 
.. ~~: .~~~1.~~~:::: I' 
...... do ....... .. 
...... do ....... .. 

















11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 56.2 29.704 68 .7 
0 30, P. 1\I. .......................................... . 
1 0 ......................................... . 
1 :30 ........................................ .. 
2 0 ........................................ .. 
2 30 ......................................... . 
3 0 ... .. .... 58 29.683 71.5 
3 30 ......................................... . 
4 0 ......................................... . 
4 15 Rises ............................... .. 
4 30 ........................................ .. 
5 0 ....................................... .. 
5 30 ........................................ .. 
6 0 ......... 59.5 29.671 71.5 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ........................................ .. 
8 0 ......................................... . 
8 30 .............. . ......................... .. 
9 0 ........................................ .. 
9 15 u. c ................................ .. 
9 30 ......................................... . 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......................................... . 
J\1idnight ........................................... .. 
0 30, A. !If. ........................................ .. 
1 0 ......................................... . 
1 30 ........................................ .. 










::~:e:~~:: ,l ::::::::: l :::::::::::: , :::::::::::: 
.................. ! ...................... .. 
......... ......... , ...................... .. 
+::J.:.:::.::t::--·H:.: .::.:.H.: 
ESE ............. do ............... do ......... l ............... 1 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ......... Cirrus 1.5 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
E ................ do ............... do ........ . 
~: ::::::::: ::::J~::::::::: ::::::~~::::::::: 1 .~~~-~~u~-~} 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
E ................ do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ......... 
1 
... : ......... .. 
ESE ............. do ............... do ......... Cn·. Str. 4 
ESE .... .-........ do .... . .......... do ........ . 
ESE ............. do......... To!. clear .. . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
ESE ............. do ............... do ...................... .. 
i~~:::::: ::::J~::::::::: ::::J~::::::::y:::::::::::: 
SE ......... Tol. f1 esh ......... do ......... 
1 
............. .. 
SE ............... do ............... do ...................... .. 
S ................. do ............... do ...................... .. 
~::::::::::: ::::J~::::::::: ::::J~::::::::: / ::::::::::::::: 
S ................. do ......... Sl. cloudy .. . 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ........... Fresh ............... do ........ . 
S ................. do ............... do ........ . 
S ........... 1 ...... do ............... do ....... .. 
S ................. do ............... do ......... 
1 
.............. . 











































...... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ......... 
1
. 
...... do.: ..... .. 
Ruffir.d ..... .. 
...... do ....... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ......... -
1 ...... do ........ . 
...... do ......... j· 
...... do ........ . 
.. .... do ......... J 
...... do ...... ·1 
Sl. rough .... . 
::::J~::::::::: ' 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
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... - Q) QJ::l+-' 
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s t s ~S8 




























h.m. o O 
6 30, A. III. ......................................... . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ........................................ .. 
8 25 ........................................ . 
8 30 ......................................... . 
9 0 .. .. .. .. . 67 . 7 29 . 466 67 . 7 
9 30 ......................................... . 
9 40 L. C ................................ .. 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ......... ................................ . 
Noon .................. 76 29.380 71 
(J 30, P. III. ......................................... . 
1 0 ........................................ .. 











........ T ............................. .. 
::::::::r76 .... "2ii:3·2o .. ... 1.3'..5 .. . 
·LJ
1
;:);:)\]: :::::::::::; :::::::H: 
......... 67.5 29.277 71 
S ........... Fresh ........ T ol. clear ... 
S ................. do ............... do ........ . 
S ................. do ............... do ......... , ............. .. 
S ................. do ............... do ........ . 
S ........... Very fresh ........ do ........ . 
s ................. do ............... do ........ . 
S ................. do ............... do ......... l Ci. str. 4. 
S ................. do ............... do ......... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S ................. ao......... Sl. cloudy ... 1 ............... 
1 S ................. do ............... do ...................... .. 
S ................. do .............. do ....................... . 
S ................. do ............... do ......... Cir. str. 9. 
S ........... Fresh ......... Cloudy ..... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do .............. .. 
S ................. do ............... do ........................ 1 
S ................. do ............... do ...................... .. 
S ................. do ............... do ......... Cu. str. 6. 
S ................. do ......... R ain ........................ . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
~::::::::::: ::::J~::::::::: ::::J~:::::::::I .............. . 
S ................. do .............. do ........ . 
S ........... , ...... do ............... do ......... l Stratus 10 
Q) I "':j 
..!x:~c ~-.;j cd 
......... 
Q) Q) Q) 
-:5 p_,~ 
r1.l 
...... o::l s:: • 
0 ... ·I""( r/1 
.., ~ .;<a ~~ ~·~ 





























Sl. rough ... . 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.. .... do ..... ; .. . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Rough ..... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... tlo ........ . 
...... do ........ . 
...... do ........ . 
...... do . .. .... .. 
...... do ...... .. 
















~ ;~ ::::::::+::::::::::::::::::::::::::::::: S ................. do ............... do ....... .. S ................. do ......... Cloudy ..... . S . ................ do ............... do ........ . 
8 0 ········· ............................... .. S ................. do ............... do ....... .. 
8 30 ....................................... .. S ...... : .......... do ............... do ........ . 
9 0 ....................................... .. S ........... Tol. fresh ......... do ........ . 
9 30 ........................................ .. S ................. do ............... do ........ . 
10 0 ........................................ .. S ................. do ............... do ........ . 
10 5 U. C . ............................... .. S ................. do ............... do ........ . 
10 30 ............... ' ....................... .. 
11 0 ........................................ .. 
S ................. do ............... do ......... , ............ .. 
@ ................. do ............... do ....... .. 
June 13 
11 30 ........................................ .. 
Midnight ........................................... .. 
0 30, A. Jlf .......................................... . 
1 0 ........................................ .. 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: .. ~:~d1;::::::::: ::::J~::::::::: 
1 30 ......................................... . 
2 0 ........................................ .. 
2 30 ........................................ . 
2 40 Sets .................................. . 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ........................................ . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ........................................ .. 
6 30 ........................................ .. 
7 0 ......................................... . 
7 30 .. .. .. .. . 71. 7 29 . 353 7 4 . 5 
8 0 .. .. .. .. . 72. 7 29 . 368 7 4. 7 
8 30 ........................................ .. 
9 0 ......... 74.5 29.398 75.5 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 L. C ................................ .. 
11 0 ......................................... . 
11 30 ........................................ .. 
Noon..... . .. .. .. . .. .. 60 29.446 69 
0 15, P. Jlf .......................................... . 
0 30 ......................................... . 
1 0 -:-....................................... .. 
1 30 ........................................ .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSvV ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
~~~:::::: ::::::~~::::::::: ::::::~~:::::::: :~: :::::::::::::: 1 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ...................... .. 
SSW ............ do .............. do ......... Cir. str. 9 
SSW ............ do ............... do ......... Cir. str. 10 
SSW...... Gentle ............. do ...................... .. 
WSW .......... do ............... do ......... Cir. str. 10 
WSvV .......... do ............... do ........ . 
WSW .......... do ............... do ........ . 
W ............... do ............... do ....... .. 
SE ............... do ............... do ....... .. 
SE ............... do .......... ~ .... do ........ . 
N ........... Fresh ......... Very foggy 
N ........... Very fresh .. Foggy ..... .. 
N ................. do ............... do ........ . 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. rough .. . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
Ruffled .... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... rlo ........ . 
...... do ....... .. 
.' ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. ruffled .. . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Smooth .... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. l'O~lgh~ ... 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
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5 30 ........ 
1
1 •• • ••••• •••• • • •• • •••••• •• • • ••• • • • NNE ...... ...... do ............... do ... . ..... , ............... l 4.27 ...... do ........ . 
6 0 ..... . ... 51.7 29.510 70 I NNE. ... ...... .. do ............... do ......... Nebula 10. 4.29 ..... . do ...... . .. 
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10 29.492 74 . 
. :::::::r ::::::::::::::::::::::::::::::· 
:::::::::/::::::::::::::::::::: ::::::·.::::: 
......... ! ............................... .. 
:::::::::::::::::: ~::: ::::::::::::::::::::: 
NNE ........... do ............... do ......... 
1 
............... 
1 NNE ........... do ............... do ............ ........... . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ......... ............. .. 
NNE . . .. . Fresh ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE ........... do ............... do ........ . 
NNE ...... ...... do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......... 1 ........... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ...... Tol. fresh ......... do ....... . 
NNE: ........... do ............... do ........ . 
NNE ............ do ............... do ........ . 
~ :::::::::: .. ~~~:~::::::::: ::::::~~::::::::: 
E ................. do ........ Foggy ..... .. 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ......... l Nebula 10 
SSE ............. do ............... do ..................... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ......... Cloudy ...... 
1 
.............. . 
SS E ............. do ............... do ......... Nebula 10 
SSE ............. rlo ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ....... ...... do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE ............. do ......... ...... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............ do ............... do ........ . 
SSE ............. do ............... do ........ . 











































...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Sl. rough .. . . 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
. ..... do ........ . 
...... do ....... .. 
Ruffled ..... .. 
SI. rough .. .. 
...... do ...... ; .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... . . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
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~ ~-5 rn 
Cl) -~~ ~s .~a g·o ~ ~ Qj)~ 
Sea. R emarks . 
----:--:--:---: I I 1---- -------
h.m. O o 
11 25, A.M. L. c ................................ .. 
11 30 ........................................ .. 
SSE....... Light......... Cloudy ...... 1. 
SSE ............. do ............... do ....... .. 
.. 
11 45 ......................................... . SSE ............. do ............... do .... . .. .. 
Noon ................... 77.7 29 .466 76 
0 15,P.l\1. ........................................ .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 0 ......................................... . 
SSE ............. do ............... do ......... ! Cu. str.10 
SSE....... V cry fresh . . Sl. cloudy .. . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ......... l. 
SSE ........ ~ .... do ............... do ........ . 
.. 
1 15 ........................................ .. S .......... .. ..... do ............... do ........ . 
1 30 ........................................ .. S ................. do ............... do ........ . 
1 45 ......................................... . 
2 0 ........................................ .. 
S ................. do ............... do ......... l. 
S ................. do ............... do ........ . 
.. 
2 15 ........................................ .. S ........... ...... do ............... do ........ . 
2 30 ........................................ .. 
2 45 ........................................ .. 
3 0 .. .. .. .. . 79.7 29.341 77.7 
3 15 .............................. ........... . 
~: :::::::::: ::::::~~::::::::: ::::J~::::::::: I : .............. I 
S.... ....... Strong ............ do ......... Stratus 10 
S ................. do ............... do ........ . 
3 30 ......................................... . 
3 45 ....................................... .. 
4 0 ........................................ .. 
~: :::::::::: ::::J~::::::::: ::::J~::::::: :t .............. l 
S ................. flo ............... do ....... .. 
4 15 ........................................ .. S ................. do ............... do ........ . 
4 30 ......................................... : 
4 45 ......................................... . 
5 0 ......................................... . ~:: :.:::::::: ::~~~!o~l:~~~:: ::::JL:::::}:::::::::::::: 
5 15 ........................................ .. 
5 30 ........................................ .. 
5 45 ........................................ .. 
S ................ . do ............... do ......... l. 




























Sl. rough .. .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
.. .... do ........ . 
Rough ...... . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
. ..... do ........ . 
. ..... do ....... .. 















G 0 .. .. .. . . . 77. 7 29.352 78. 5 
6 15 ......................................... . 
S ................. do ............... do ......... l Cu.str. 10 
SSW ...... Fresh ............... do ........ . 
6 30 ......................................... . SSW ............ do ............... do ........ . 
6 45 ......................................... . 
7 0 ......................................... . 
SSW ............ do ............... do ......... 1 ............ . 
SSvV ........... do ............... do ....... .. 
7 15 ........................................ .. 
7 30 Rises ............................... .. 
SSW ...... Light ............... do ........ . 
SSW ............ do ............... do ........ . 
7 45 ....................................... .. SSW ............ do ............... do ....... .. 
8 0 ........................................ .. SSW ............ do ............... do ........ . 
8 15 .................. ············ ........... . SSW ............ do ............... do ....... .. 
8 30 ........................................ .. SSW ............ do ............... do ........ . 
8 45 ........................................ .. SSW ............ do ............... do ........ . 
9 0 ......................................... . SSW ............ do ............... do ....... .. 
9 15 ......................................... . SSW ............ do ............... do ........ . 
9 30 .. ...................................... .. SSW ............ do ............... do ........ . 
9 45 ........................................ .. SSW ............ do .............. do ....... .. 
10 0 ........................................ .. SSW ............ do ............... do ....... .. 
10 15 .............................. ············ SSW ...... Tol. fresh ... Tol. clear ... 
June 15 
10 30 ........................................ .. 
10 45 ........................................ .. 
11 0 ........................................ .. 
11 15 ........................................ .. 
11 30 ......................................... . 
11 45 ......................................... . 
11 50 u. c ................................ .. 
Midnight ............................................. . 
0 15, A. III. .................. •• .................... .. 
0 30 ........................................ .. 
0 45 ........................................ .. 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ......................................... . 
2 15 ........................................ .. 
2 30 ......................................... . 
2 45 ......................................... . 
3 0 ........................................ .. 
3 15 ........................................ .. 
3 30 ......................................... . 
3 45 ........................................ .. 
4 0 ........................................ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... J ............ . 
SSW ...... Fresh ............... do ........ . 
SSW ............ do ............... do ........ . 
ss·vv ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... SJ.•cloudy ... . 
SSW ............ do ............... do ....... .. 
ssw ............ do ......... Cloudy .... .. 
SSW ............ do ............... do ....... .. 
SSW .... ., ...... do ............... do ........ . 
SSW ...... Tol. fresh ......... do ....... .. 
SSW ............ do ............... do ....... .. 
SSW ............ do......... Rain ......... . 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ........ . 
SW .............. do ............... do ....... .. 
SW .............. do ............... do ....... .. 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Ruffi.ed ..... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Rough ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ .' · 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffi.ed ..... .. 












































h. 'ln . 




































































~ t7 .... ~ 
o:;'='E 
~r:s ~ s 0 I E-c .... 
-o- I o 
Sets ...................... , ........... . 
:t~i~~- :. :: .:.: .. : :·:·::.: :J. :. :::::·: 
::::::::::::::::::::::::::::::1:::::::::::: 
:::::::::::::::::·::::::::::J:::::::::::: 
·_:_·:::::.·:::: .. ::.:·:::·:: "~.- ::·:·:::: 
......... ····················.:············· 
······· •• I 68 29 . 339 I 7 5 . 5 
/
·················· ....................... . 
,::::::::: "69' ... .. '29': ~i66't .. ·-15'.'5 .. . 
,::::::::::::::::::::::::::::::1:::::::::::: 
1:::::::::::::::::::::::::::::1::::::::::: 



























SW ........ I To!. r,·,.h ... Ra;n ..•.•.... 1 .............. . 
SW ........ Light ........ . ...... do .. ...... l ·············· 
SW .............. do ......... Cloudy .................... . 
~~:::::::r ::::t~;::::;:; :::; :::ir:::::: t: :::::::::: :: 
ssw ...... l . .. ... do ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ...... To!. fresh ... ...... do ........ . 
~~:::::: ::~: :::J~ ::::::::: ::::::~~::::::::: 
i~::::: :::i1 ::::JL::::::: ::::JL::::::: 1 ::::::::::::::: ~ SW....... Fresh ............... do ......... Stratus 10 sw ........ l ...... do ............... do ........ . 
~~:::::::: ::::::~ ~ ::::::::: ::::J~ ::::::::: :: ............ . 
SvV ........ V ery fresh ........ do ......... Cu. str.10 
SvV .............. do ............... do ...... .... . 
sw ........ l ...... do ............... do ...................... . 
~ ::::::::: ::::JL::::::>:::JL:::::::~:::::::::::::::' 





th ~ td!::. 
0 ·~ tQ ~ £ <V~ ~'f ~· 5 
<l) ::::s c:C Q) 





























Ruffied ..... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
..... . do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Sl. r ough ... . 
. ..... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
Ruffied ... : .. . 
...... do ....... .. 

















10 45 .......... . ....... ····· · ······ ············ 
11 0 ......................................... . 
11 15 ........ . ..................... ........ . .. . 
11 30 ......... ········· ....................... . 
11 45 ......................... . ......... . .... . . 
Noon .................. 74.7 29 .374 75.2 
0 15, P. 111. •••• ••••• ••••••• •· • • ···· • · •• •• ···•• •••• •· • 
0 25 L. C ........................... ...... . 































......... . 75 29 .389 76 
::::::::r7o···r29·:;ii4·r··;;4······ 
········· l••••••••• l··· J .••.•... , ....•....... 
"Ri~~·~r ::: :: ::~::: : :::::: :r: ::::::::: 
~ :::::: ::: l ::::J~::::::::: l : :::J~::::::::: 
W ......... 1 ..... . do ............... do ........ . 
W ......... Fresh ........ ... .... do ....... .. 
W ............... do ........... . ... do ........ . 
W ............... do ............... do ......... J ..... ..... ..... I 
W ......... 1 • •••• do ............... do ........ . 
W ......... Very fresh .. Sl. cloudy .. . 
W ............... do .. . . .. ........ do ... . ... .. 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ....... .. ...... do ............... do ........ . 
W .............. . do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............ .. do ....... .. 
W ............... do ............... do ......... 1 ........... . 
W ............... do ............... do ....... .. 
W ...... ... ...... do ........ . ...... do ........ . 
~ ::::::::: ::::::~~ ::::::::: ::::J~ ::::::::: 1 Cirrus 0.5 
WNW ... .. .... do .. . ........ .. .. do ........ . 
WNW ......... do ............... do ......... . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do .... ; ... . 
vVNW ....... .. do ............... do ........ ............... .. 
WNW ......... do .............. . do ........ . 
WNW ......... do .... ... . ....... do ....... .. 
WNW ......... do .. ... .......... do ........ . 
WNW ......... do ............... do ..... ... . 
WNW ......... do ............... do ........ . 
WNW ........ do ......... T ol. clear ... . 
WNW ......... do ............... do ........ . 
vVNW ......... do ............... do ........ . 
WNW ... Fresh ............... do ........ . 
WNW ......... d.o .•..•.......... do ........ . 
WNW ......... do ............... do ........ . 
WNW ......... do ............... do ........ . 











































...... do ......... ,l 
...... do ..... ... . 
.. .... do ... . ..... . 
.. .... do ...... .. . 
. ..... do ........ . 
...... do ....... . . 
...... do ........ . 
..... . do .... : ... . 
...... do ....... .. 
...... do ... ... . .. 
...... do ...... .. . 
...... do ........ . 
::::J~::::::::: I 
.. .... do ......... l 
...... do ....... .. 
. ..... do ........ . 
. ..... do ....... .. 
...... do ........ . 
... ... do ........ . 
.. .... do .... .... . 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
. ... .. do ....... .. 
...... do ..... . .. . 
...... do ........ . 
...... do ......... j 
...... do ........ . 
...... do ......... l 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ..... . .. . 
...... do ........ . 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 






















































































TABLE A 11-Continued. 
~j 
..... <1> "'7' 
Wind. 
0 -5 ~ 1-----.-------
2 s:::~ s 
;:l............ 0 • 
~t'~~ ~g 
Cl) :;:j..., <1l Cl) 
~9 tl) ~..:::: 









.... ..... 1-... ~ ... 1=1 ····~··· 
......... ·································· 
NNW. ... Light ...... ... T ol. clear .. .. 
NNW .......... do ............... do ........ . 






~ ]~ ::::::::r ::::::: :::::::::::: :::::::::::· 
9 30 ......................................... . 
NNW .......... do ............... do ......... 1·· ............ . 
NNW .......... do ............... do ........ . 
9 45 ......................................... . 
10 0 ........................................ .. 
10 15 ........................ ................. . 
10 30 ........................................ .. 
10 45 ......................................... . 
11 0 .................. ·· ·········· ......... . .. 
11 15 ............................... .......... . 
ilJ~~ight ... ::::::::r ::::::: :::::::::::: :::::::::::: 
0 15, A. !II. ........ ......... ...... .................. . 
0 30 ........................................ .. 
o 4u u. c ................................. . 
0 45 .............................. ············ 
1 0 ......................................... . 







·················· ....................... . 
·················· ....................... . 
········· ................................ . 
........... ....... ............ ········· ··· 
······ ··· ....... .. ............ ... .. ...... . 
···· ··············· ....................... . 
NNW .......... do ........ . ...... do ........ . 
NN\JV . ........ do ............... do ......... l. 
NNW .......... do ............... do ........ . 
NNW .......... do......... Clear ....... .. 
NNW .......... do ... .. .......... do ........ . 
NNW .......... do ........ . ...... do ........ . 
NNW .......... do ............... do ........ . 
[~::::: ::.JL:::::·: 00:-.iL:.·.:t :::::::::::: 
N ........... .. .... do ............... do ...... ... 
1
. 
~::::::::::~ .:::JL:::::: ::::JL:::::: : ............. . 
N .......... Tol. fresh ......... do ........ . 
N ................ do .............. do ......... , .............. . 
~ :::::::::: :::: J~:::::::: : .. ~~.ld0~l.~~.l:::: ::::::::::::::: 




'o ~-S w 
..., ~ ~ttl 
~'t! ~-5 





























Ruffied ...... . 
...... do ....... .. 
. ..... do ...... .. 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ...... .. . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
. ..... do . ....... . 
...... do ....... :. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 






















~ ]~ :::::::::11 :::::::::!::::::::::::,:::::::::::: ~~~:::::: ' ::::J~::::::::: ·,' ::::::~~::::::::: ', ::::::::::::::: ; 
3 30 .................. ·······: ................ N~E ............ do ......... 
1 
•••••• do ......... ···············! i i~ :::::::·· ::::::::: ::.:·::·::::,:::::::::::· ~~r::· ::::::u::::::::r:JL:::::t ::::::::::J 
4 45 
1 
.......................................... NNE ............ ilo ......... l ...... do ....... .. 
! ~~ li:s~(O\( ::: :::::1:::::::::::: :::::::::::: ~~~:: :::: :;;i!l.~.~.:::: l ::;j,j!:\\i:;::: EHHJ 
6 30 1::::::::• ::::::::. ::::::::::::1 .... ::::::• NE .. :: .... I:: .... do ........ ,l. ..... dO::::::::• ::,., .. :::: .. ::i 
~ :~ '::::::::r ::::::: ::::::::::::!:::::::::::: ~~I:::J:::Jr::::::t::JL:::::: :::::::::::: ::~ 
7 30 ; ......... 
1 
......... , ............ 1 ............ NNE ...... , ...... do ......... l ...... do ........................ , 
7 45 ; .............................. , ............ NNE ............ do ............... do ........................ ! 
8 0 i ......... l 52.2 29.512 67.7 NNE ............ do ............... do ......... Cirrus2. i 
i ~~ 1:::: ::::t ::: :::: ::::::::::::::: :::::::::: ~~1:: :::: :: :JL::: ::::1 ::;}~~;;~;::: :::::::::::::: 1, 
j 9 0 , ......... 1 51. 7 29.533 I 68 .5 NNE ............ do ......... 
1 
...... do ......... Cu·. Str. 4 
1 I 9 15 .................................. ........ NNE ...... I ...... do ......... 
1 
...... do ........................ , 
1 











.......................................... NNE ...... , ...... do ......... l •.•••. do ........................ , 
~~ 1~ l:::::::::c::::::1:::::::::::.!:::::::::::: ~~~:::::: 1 ::::::~~::::::: ::!: :::::~~::::::::: :::::::::::::::1 10 30 1 ......... 1 ..................... j······ .. ···· NNE ...... Fresh ......... l
1 
...... do ........................ , 
10 45 
1 
.................. 1 ............ , ............ NNE ............ do ............... do ........................ ! 
11 0 1 ......... 
1 
......... 1 ............ , ............ NNE ...... , ...... do ......... , Sl. cloudy ................. ) 
g ~g 1:::::::::1:::::::::1::::::::::::::::::::::::: ~~~:::::: , ::::J~::::::::: ' ::::::~~::::::::: : ::::::::::::::: t 
11 45 .............................. 
1 
............ NNE ...... I •••••• do ............... do ........................ j 
Noon ........ . ......... 54 29.524 I 66.7 NNE ...... I······do ............... do ......... Ci.str.8.5j 
0 30, P.M ••••••••• '!' ................................ NNE ............ do ......... Cloudy .................... . 
I 1 0 .................. , ............ :············ NNE ............ do ............... do ........................ , 1 5 L. C. , ............ ,. ...... i ............ NNE ...... , ...... do ............... do ........................ 1 I 1 30 .................. ............. 
1 












































...... do ......... ! 
::::J~:::::::::l' 
...... do ........ . 
...... do ........ . 
...... do ........ . 
::::J~::::::::: ~~ 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ......... j 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . j 
...... do ........ . 
...... do ....... .. 
...... do ....... . 
...... do ........ . 
...... do ........ . 
...... do ......... ! 
...... do ......... , 
...... do ......... 
1 
...... do ........ . 
...... do ........ . 
. ..... do ......... J 
1 
....... do ......... , 
l 
...... do ......... . 
...... do ......... j 
...... do ......... l 
l 
...... do ........ . 
...... do ........ . 
...... do ........ . 
, ...... do ......... ! 
, ...... do ......... j 
l 
...... do ......... , 
...... do ........ . 
...... do ......... , 
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3 / s~ 





Q) <.) Q) 
o..r...~ s Q) ~ 





h. m. 0 0 















::::::::: "5;1:2 f2~i: 5'4ii' ... £i7 :·5 .. . 
...... ... ........ , ....................... . 
:!..! .. !! :u:.::r·DiJZ ·::J/.i: 
:::::::::::::::::r :::::::::::::::::::::: 
:~.;~;: :::: ::::y :::·::·: :: .:::::::::: 
9 30 1 ......... 1 ......... ..... ... . ... 1············ 
10 0 ......................................... . 
10 30 ............... ....... .................. .. 
11 0 ....... .. ............................... .. 
11 30 ... . ..... ········· ....................... . 
Midnight ... .......... . .......................... .... . 
~ 3~, A . l\1. ::::::::: :::::::::c::::::::: :::::::::::: 
1 ~g :Y.·:~:·: :::::::: :1:: :::::::::: :::::::::::: 
2 30 .... .............. ! ....................... . 



























NNE ............ do ............... do ......... Stratus 10 
NNE ............ do ............... do ......... ,. 
NNE ............ do ............... do ....................... . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... 
1 
... . 
NNE ............ do ............... do ............ . 
NNE ............ do ... : ........... do ......... Nebula 10 
... 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... , ............ .. 
NNE ...... Tol. fresh ......... do ....................... . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE .... .. ...... do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... l .. 
NNE ............ do ............... do ......... .. 
NNE...... Light. .............. do ......... .. 
NNE .......... .. do ............... do ........ . 
.. 
.. 
NNE ............ do ............... do ...... . .. 
NNE ............ do .. ............. do ........ . 
NNE ............ do ..... . ......... do ........ . .. 
Q) I "tj 
:§] ~ 
,......, 
Q) Q) Q) 
-5 ~~ 
'o ~-=2 
Q) ~ o$ 
...., <.) Q) s ~<t ~§-;:; 





























SI. rough ... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Ruffled ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
... .. . do ........ . 
...... do •........ 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
..... . do ........ . 
...... do ........ . 
...... do ...... .. . 
.... .. do ........ . 
...... do ....... .. 
...... do ....... . . 
...... do ........ . 
..... . do ....... .. 
















3 0 ......................................... . NNE ............ do ............... do ........ . 
3 30 .................. ············ ........... . NNE...... Tol. fresh ......... do ........ . 
4 0 ......................................... . NNE ............ do ............... do ........ . 
4 30 ......................................... . NNE ............ do ............... do ........ . 
5 0 ........................................ .. NE. ....... Fresh ............... do ........ . 
5 30 ........................................ .. NE .............. do ............... do ........ . 
6 10 Sets ................................ .. 
6 30 ........................................ .. 
NE .............. do ......... Very cloudy 
NE .............. do ............... do ....... .. 
6 40 ........................................ .. NE .............. do ............... do ........ . 
7 0 ........................................ .. NE .............. do ............... do ........ . 
7 30 ........................................ .. 
8 0 .. .. .. .. . 55 29 . 423 64. 7 
8 30 ........................................ .. 
9 0 .. .. .. .. . 56 29 . 420 66 
NE .............. do ............... do ......... 
1 
............. .. 
NE ........ Light ............... do ......... NebulalJ 
NE .............. do ............... do ..................... .. 
ENE ............ do ............... do ......... Cu. str.10 
9 30 ......................................... . ENE ............ do ............... do ........ . 
10 0 ........................................ .. ENE...... G entle ............. do ........ . 
10 30 ........................................ .. ENE ............ do ............... do ........ . 
11 0 ........................................ .. ENE ............ do ............... do ....... .. 
11 30 ........................................ .. ENE ............ do ............... do ........ . 
Noon......... .. .. .. .. 59. 7 29.437 69. 7 ENE ............ do ............... do ......... l Stratus 10 
0 30, P. III. ........................................ .. 
1 0 ........................................ .. 
ENE ............ do ......... Cloudy ..... . 
ENE ............ do ............... do ........ . 
1 30 ......................................... . ENE ..... . ...... do ............... do ........ . 
1 55 L. C ................................. . ENE ............ do ............... do ....... .. 
2 0 ........................................ .. 
2 30 ........................................ .. 
ENE ............ do........ Sl. cloudy .. . 
ENE ............ do ............... do ........ . 
3 0 ......... 57.5 29.454 72 
3 30 ........................................ .. 
4 0 ........................................ .. 
ENE ............ do ............... do ......... J Stratus 8 .. 
ENE ............ do ............... do ........................ 1 
NE .............. do ......... Clear ........ . 
4 30 ......................................... . NE .............. do ............... do ........ . 
5 0 ......................................... . NE .............. do ............... do ........ . 
5 30 ........................................ .. NE .............. do ............... do ....... .. 
6 0 .. .. .. .. . 57 29 . 454 68 NE .............. do ............... do ........ . 
G 30 ......................................... . NNE ........... do ............... do ........ . 
7 0 ........................................ .. NNE ........... do ............... do ........ . 
7 30 ........................................ .. NNE ........... do ............... do ....... .. 
8 0 ........................................ .. NNE ........... do ............... do ....... .. 
8 30 ......................................... . NNE ........... do ............... do ........ . 
9 0 ........................................ . NNE ........... do ............... do ....... .. 
9 30 ........................................ .. NNE ........... do ............... do ....... .. 











































...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do .... ... . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
Ruffi.ed ...... . 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Sl. ruffi.ed .. . 
.. .... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 




























Ju ne 17 
June 18 
TABLE .A. 11-Continued. 
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d >-.-~ ~ ~ § 
p.. :-' Q.) 
<= .... ,... 
.. Q) s:: 
~se 
0 
10 30, p , l\1 ................... ••••••••••• • ........ . . .. 
11 0 ......................................... . 
11 30 .................. ...................... .. 
Midnight ............................................ . 
0 30,A.M. ••••····· ................................ . 
1 u ......................................... . 
1 30 ....................... . ................. . 
2 0 ......................................... . 
2 20 u. c ................................. . 
2 30 ......................................... . 
3 0 ......................................... . 
3 30 ......................................... . 
4 0 ........................................ .. 
4 30 ......... ................................ . 
5 0 .. ....................................... . 
5 30 ......................................... . 
6 0 ......................................... . 
6 30 ........................................ .. 
7 0 ......................................... . 
7 10 Sets .................................. . 
7 30 ......................................... . 
8 0 . . . . . . . . . 55. 2 29 . 502 65 
8 30 ......................................... . 
9 0 ......... 57 29.516 66.5 
9 30 ......................................... . 
JO 0 ......................................... . 
10 30 ......................................... . 
s 9 . 




















N N E. .... Gentle........ Clear ......... , .............. . 
~~~: :::: ::::J~::::::::: ::::::~~::::::::: ::::::::::::::: 
N N E ........... do ............... do ....... .. 
N N E ........... do ......... ...... do ......... 1 .............. . 
NNE ........... do ............... do ........................ 1 
NNE ........... do ............... do ....................... . 
NNE ........... do ............... do ...................... .. 
NNE ........... do ............... do ....... .. 
WNW ......... do ............... do ........................ 
1
. 
WNW ......... do ......... Sl. cloudy ................. . 
WNW ......... do ............... do ....................... . 
NNW .......... do ............... do ........................ ] 
NNW .......... do .. ............. do ....................... . 
NNW .......... do ............... do ....................... . 
~:~::::: ::::JL::::::: ::::JL:::::: :::::::::::::::1 
NNE ............ do ......... Cloudy .................... . 
NNE ............ do ............... do ........................ ! 
NNE ............ do .............. do ....................... . 
NNE. ........... do ......... Sl. cloudy ... Cino str. 4 
NNE ............ do ............... do ....................... . 
NNE ............ do ......... 1 ...... do ......... Cirrus 2.5 
NNE ............ do ............... do ......... . 
NE .............. do ............... do ....................... . 
NE .............. do ............... do ...................... .. 
~b'"t:S 
cd"C s:: -·~ cd 
Cl) :......._:, 
'"' Q) C) ~ 0...~ 
..... ~s:: 0 ........... 112 
Q.) ~ 
+> 0 ~ d 
..o.ro ~s 
.~.o 't: .,·a 





























Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
To!. smooth. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ...... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Smooth ..... . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
















ii 38 1:::::::::. ::::::::: :::::::::::: :::::::::::: ~~: ::::::: ::::J~::::::::: ::::J~::::::::: 1 :::~::::::::::: 1 
Noon ................. 61 29.500 68 .5 NE .............. do ............... do ......... Crr _ str . 8 
0 30, P. M ......... . ................................. NE .............. do ............... do ........ . 
1 0 ......... ......... ........... . ............ NE .............. do ............... do ....... .. 
~ :8 :::::::::::::::::::::::::::::::::::::::::: ~~:::~:::: ::::JL::::::: ::::JE::::::r ::::::·::::::: 
2 45 L. C .................................. NE .............. do ............... do ........ . ............. .. 
3 0 ......... 61.7 29.469 67.5 NE .............. do ............... do ......... Cir. str. 6 
3 30 ................. : ........................ NE ......... ...... do ......... Cloudy ................. .. 
4 0 ......... ......... ........ .... ............ NE .............. do ............... do ........................ 1 
4 30 ......... ......... ............ ......... ... NE .............. do ............... do ....... .. 
Jun e 19 
~ 3g 1::::::::: ::::::::: :::::::::::: ·1 :::::::::::: ~~~:::::: .. ~.i-~~~::::::::: ::::::~~::::::::: ' ............... ! 
6 0 ......... 58 .7 29.453 68.5 ENE. ..... ...... do ............... do ........ . 
6 30 ......... ......... ... .......... ............ ENE ............ do ............... do .... ... . 
i :~ ·::::::::i:::::J:::::::::J.::::::::::: I~:~:::::: I ·:::JL:::::: ·:::JL::::: 
9 0 ......... 1 ..................... , . ........... ENE ............ do ............... do ......... , ............. .. 
9 30 .... .. ... ...... ... ............ ........ .... ENE ............ do ............... do ....... .. 
10 0 .... ..... ......... ........ ... . .. .... ...... ENE ...... 1 ...... do ............... do ....... .. 
10 15 Rises .... .............................. ENE ............ do ............... do ....... .. 
10 30 .......................................... ENE ............ do ............... do ....... .. 
g 38 :::::::::::::::::::::::::::::::::::::::::: ~~~:::::r ::J~::::::::: "si:·~f;~;dy::: 
Midnight ............ ! ......................... ........ ENE ...... 1 ...... do ............... do ....... .. 
r :8· A. 1\1. :::::::::!:::::::::-:::::::::::: :::::::::::: ~~~:::::: ::::::~~::::::::: ::::JL::::::: 
2 0 ......... .. ............................... NE ............. do ......... Tol. clear ... , .............. . 
2 30 ......................................... NE .............. do ........ . ...... do ........ . 
3 0 ..... . ... ................................. NE ........ Gentl e ....... 
1 
...... do ....... .. 
~ 3g .~ ... ~ ... ::::::::: :::::::::::: :::::::::::: ~~:.::::::: ::::::~~::::::::: ::::J~::::::::: 
4 0 .......................................... E ................ do ............... do ........ . 
4 30 1 .......................................... E ................ do ........ . ...... do ......... 1 .............. . 
5 0 .......................................... SE .. ............. do ............... do ... ....... : ............ . 
5 30 ......... .. .. ... .. .. .... .. .... .. .......... SE ............... do ............... do ...................... .. 
6 0 .................. ......................... 1 SE ............... do ............... do ........................ , 
4.37 ...... do ...... ... ) 
4.39 ...... do ......... l 
4.42 ...... do ....... .. 
4.39 ...... do ....... .. 
Lost ............ do ......... 
1
1 
Lost ............ do ....... .. 
4.37 ...... do ......... 
1 
4.44 ...... do ....... .. 
4.48 ...... do ....... .. 
4.48 ...... do ........ . 
4.45 ...... do ........ . l 
4.47 ...... do ....... .. 
4.49 ...... do ........ . 
4.45 ...... do ........ . 
4.52 ...... do ....... .. 
4.38 ...... do ....... .. 
4.15 ...... do ........ . 
4.22 ...... do ....... .. 
4.20 .. . ... do ....... .. 
4.35 Sl. ruflled ... 
1 
4.43 ...... do ....... .. 
4.45 ...... do ....... .. 
4.41 ...... do ........ . 
4.37 ...... do ....... .. 
4.36 ...... do ....... .. 
4.49 ...... do ........ . 
4.45 ...... do ....... .. 
4.37 ...... do ... . .... . 
4.38 ...... do ........ . 
4.43 ...... do ......... ~-
4 .49 ...... do ....... .. 
4.46 ...... do ....... .. 
4.44 ...... do ........ . 
4.48 ...... do ........ . 
4.53 ...... do ....... .. 
4.52 ...... do ........ . 
4. 57 Tol. smooth 
4.63 ...... do ....... .. 
4.58 ...... do ........ . 
4.47 ...... do ........ . 
4.49 ...... do ....... .. 














































































...., ..0 r-. 
._ Cl) • 
0 ~~ 
...., ctS 
CVs;:~ ~ -1"""'(..........., 
~ t',; 
~ :::s3 
Cl) (.)a.> o...,..s 
~ s 2 




















h. m. ·-~-o I b o ' 
6 30, A . 111 ........................................... SvV ........ G entle ....... 1 Clear ........ . i :~ :~:L. ::::::::. :::··: ... -- .1.: .: -::::::: ~~:::::::: :::.JL:::j::::JL:::::. 
8 30 .............................. ! ............ S ................. do ............... do ........ . 
9 0 .... .. ... 65.2 29 .395 68 S ................. do ............... do ........ . 
9 30 .............................. ............ SE ............... do ............... do ....... .. 
10 0 .......................................... SE ............... do ............... do ........ . 
10 30 .......................................... SE ............... do ............... do ........ . 
11 0 ........ . ......... ............ .. .......... SE ............... do .............. do ....... .. 
11 30 .......................................... SE ........ . 1 ...... do ............... do ........ . 
~r3~; ·~·: ~~: · ::::::::: "i(i:s .. "29·: ~i7 s·r ·<i7 ._.5 ... ~~::::::::: .. ng~~::::::::: ::::J~ ::::::::: 
1 0 ......... ......... .. ...... .... ............ SE ........ . 1 ...... do ............... do ........ . 






2 0 .......................................... sw ........ l ...... do ............... do ........ . 
2 30 .......................................... SVv .............. do ......... Sl. cloudy .. . 
3 0 .............................. 1
1 
............ SW .. ...... .. .... do ............... do ......... 
1 
.............. . 
3 30 L. C . 74.5 29 .345 72 SW ........ 1 ...... do ............... do ......... Cu. s tr. 6 
! 3~ ::::::::: :::::::::c ::::::::: :::::::::::: ~~:::::::: ::::::~~::::::::: ::::J~ ::::::::: 
i :~ .:::::::: ::::::::: ::·::::::::. ::::.::::::. ~f::::di::::Jr:::: ::-~, ::::JL:::::. 
7 0 ......... 72 29.366 75 SW .............. do ............... do ........ . 
Cl) I "Cj 
~~s:: 
,.:g . .!j cd 
........ 
<I) <:.l Cl) 
-:5 ~~ 
'o ro._. s :i 
Cl) - o:$ ~ ~ ~.o.§ 
b.D :..::so 





























Smooth .. . .. . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do .... . ... . 
Sl. ruffled .. .. 
. ..... do ....... .. 
To!. smooth. 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 




















......... , ......... , ............ , ........... . 
.................. ············ ············ 
......... ····················· ........... . 
9 0 ......... ·········!············ ············ 9 30 .................. ············ ........... . 
10 0 .................. ············ ........... . 
10 30 ......................................... . 
10 40 Rises ................................. . 
11 0 .................. ············ ........... . 
11 30 ........................................ .. 
Midnight ..... ...................................... .. 
0 30, A. 111. ........................................ .. 
1 0 ........................................ .. 
1 30 ........................................ .. 
2 0 ....................................... . 
2 30 ............................. ........... .. 
3 ·o ........................................ . 
3 30 ......................................... . 
3 50 u. c ................................ .. 
4 0 ........................ .............. . .. 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ......................................... . 
6 0 · ........................................ . 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 . . . . • . . . . 68. 7 29 . 337 69 . 5 
8 30 ......................................... . 
9 0 .. .. . .. . . 70 29 . 339 71 
9 15 Sets ................................ .. 
!) 30 ......................................... . 
10 0 ......................................... . 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 73 29.350 72.7 
0 30, P. 111. ......................................... . 
1 0 ......................................... . 
1 30 ........................................ .. 
~ 3~ :::::::::::::::::::::::::::::::::::::::::: 
~~:::::::: 1 ::::::~~::::::::: .:::J~::::::::: / ::::::::::::::: 1 
SW ........ 1 ...... do ............... do ....... .. 
SW .............. do ............... do ....... .. 
WSW .......... do ......... Tol. clear .. . 
WS"''IV .... ....... do ............... do ........ . 
·wsw .... , ...... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do ......... Clear ........ . 
WSW .... To!. fresh ......... do ........ . 
WSW .......... do ............... do ........ . 
WSW .... Fresh ............... do ....... .. 
WSW .......... do ............... do ....... .. 
WSW .......... do ............... do ........ . 
WSW .......... do .............. do ........ . 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ........ . 
WNvV ......... do ............... do ......... , .............. . 
WNW... Light ............... do ....... .. 
WNW ......... do ............... do ........ . 
W ................ do ...... ; ........ do ....... .. 
W ............... do ............... do ....... .. 
W ·'······· ...... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ....... .. 
W ............... do ............... do ........ . 
W .............. do ............... do ........ . 
W ......... , ..... do ............... do ....... .. 
W ............... do ..... ... ....... do ....... .. 
W ............... do ............... do ......... l Cloudless. 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
W ............... do ............... do ........ . 
~ ::::::::: ::::J~::::::::: ::::::~~::::::::rc;l::··i-:5 .. 
W ............... do ............... do ...... .. 
W ............... do ............... do ........ . 
W ... . .... Gentle ............. do ....... .. 
W ............... do ............... do ........ . 











































...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. ... do ....... .. 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do .... .... . 
. ..... do ....... .. 
Smooth ..... . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
.... ~.do ....... .. 











































TABLE A 11-Continued. 
I c.l"'":' I :r3 ~ ~ • I ~ ~~""d -:S..s:: ...:::: -..o..--.. WmLl. , C!l'-;;; 
• ~~ g~ ~ ~..ci ! I - ~ ~ ~ I ~--:: ·~ E : ~ ~ s I I I -5 ~.!l ~ f.,..·= ·- ·~ a ·1'-4 ~ o . l I ~ c . 
I Q.. ~ ~ 2 ~ d t' 8 ¢: ~ • ,_: 1 'o ~·-.. ~ 
ftt/1 I 8 ~ Q) 8 g ~ ~ @ -:5 Q) ui I - ~ Q) E ~ ~.... s 'g 0.. ... s t/1 ..s:: b.O I -:5 I ""d ..s:: 1: ~;fl._ 
o c a.> o ~ a.> '-> 5::: C!l ::S I ~ i->O 
I" - ... C!l ~ c 0 ::s ,... Q) C) 0 1·- ;::l <tl Q) 
s~n. Remarks. 
I ~ ~ ~~ I ~ , ~~"'"' c3 i ~ l ~ I 5 ~CI.lb.ll""d l il 
-,--~--~--~--- I I ----
h. m. . I o I I o . . . I 
3 0, P.l\1. 1 ......... 
1 
69.5 29.340 72.5 SW ....... Gentle ....... Clear .......... Cm·us 2.5 4.15 8mooth ....... 1 i ~~ : :t:;~:\::;;::: 1 ;))).::::: ::;:::;::::: f??:::::; ::;,g~~i\)\:}:J.t.l!~clcl,::: ::::::::::::::: j:ii :}~j~JLfl 
6 0 ' ......... 69.2 29.336 73.2 S ................. do ............... do ......... Cir. str. 4 4.37 ...... do ......... ! 
~ 3g ::::::::: ::::::::::::::::::::: :::::::::::: ~~~::::::: ::::J~::::::::: ::::J~::::::::: ::::::::::::::: !:~~ ::::J~::::::::: I 
Clouds W. 
J! ~~ :::::::::: ::::::::: :: :::::::::: ~~ ::::: ::::::: ~~~:::::::: ~:~~n!!'[ii:: :::1:: ::::~~~:::::::: :::::::::::::::1 !:!! ::::::!!:::::::::1 
11 0 I Rises. 61.2 29.350 71.5 NW ....... , ...... do ......... , ...... do......... ............... 4.48 ...... do ....... .. l~~~·t~:· ::::::::: :::::::::1:: :::::::::J::::::::::: i0·:r::! l[!f.gi!ii:: :::::r;~,i!!::::::::: :::; ::::::::::: ! ill :;;l:ilu1c;:: 1 
3 0 ~ .................. ~ ............ \ ............ N .......... j ...... do ......... , ...... do......... ............... 4.53 ...... do ....... .. 
















' ......... ' ......... ' ............ 
1 
............ 1 N .......... 
1 
...... do ......... 1 ...... do ......... • .............. . ~ 3g .~:.~:. :::::::::]:::::::::::: :::::::::::: ~:::::::::: ::::J~::::::::. ::::J~::::::::: i ::::::::·:::::: 
5 30 , .............................. \ ............ . N ................ do ............... do ......... \ .............. . 
6 0 .......................................... \ N ................ do ............... do ...................... .. 
6 30 .......................................... N ................. do ............... do ......... l .............. . 
7 0 .......................................... N ................. do ............... do ......... l .............. . 
7 30 .......................................... N ................. do ............... do ......... l .... ,. ........ .. 
8 0 ......... 61.7 29.410 68.7 N ................. do ............... do......... C1rrus 1.. 
8 30 .......................................... N .. _, ............. do ............... do ...................... .. 
!.1 0 ......... 62 29.408 67.7 N ................. do ............... do ......... CirrusO .. 
15 38 ::::::::::::::::::::::::::::::::::::::::::1 ~::::.::::::: ::::J~::::::::. ::::::~~::::::::: .............. .. 
10 15 Sets ................................... N ........... ...... do ............... do ......... / ............. .. 
10 30 .... ..... ......... .. .......... .. ...... .... N ................. do ........ . ...... do ....... .. 
11 0 .......................................... N ................. do ............... do ....... .. 
11 30 .......................................... N ................ do ............... do ....... .. 
Noon .................. 60.7 29.429 67.5 IN ................ do ............... do ......... l Cirrus 2.5 
0 30, P. :r.t. .......................................... N ................ rlo ............... do ........ . 
1 0 .......................................... N ................ do .............. do ....... .. 
1 30 .......................................... ENE .......... do ............... do ........ . 
2 0 .......................................... E ................. do ............... do ....... .. 
2 30 .......... _... ..... .. ...... .... ........... E ................. do ............... do ......... 1 ............. .. 
3 0 ......... 63 29.444 69 E ................. do ............... do ......... Cinus 0 .. 
~ 3g ::::::::: ::::::::: :::::::::::: ::::::.::::: ~::::::::::: .. a~·~t~~:::::::: .. ~!J~o-~.~:.::: 
: ~~ i:·c:· ::::::::: :::::::::::: :::::::::::: ~: ::::::::: ::::J~::::::::: -~·r·i-~z01·~-~-.~~~-
5 0 ......................................... N ................ do ............... do ........ . 
5 30 .......................................... N ...... · .......... do ......... Sl. cloudy .. . 
6 0 ......... 62 29.441 68.2 N ................ do ............... do ......... \Cu. srt.3 .. 
6 30 .......................................... N ................ do ......... To!. clear .. . 
7 0 .......................................... N ................ do ............... do ....... .. 
7 30 .......................................... N ............... do ............... do ........ . 
8 0 .......................................... N ................ do ............... do ........ . 
8 30 .......................................... N ............... do ......... Clear ....... .. 
1i :1 ::::.-::: : ..-::::"j"H:::H :H:::::.: ~~f:H :H.iF::::.nt)L:+ 












































...... do ......... ; 
::::J~::::::::: !I 
.. .... do ....... .. 
.. .... do ....... .. 
Ruffied ....... l 
.. .... do ....... .. 
.. .... do ......... 
1 ...... do ....... .. 
...... do ......... l 
.. .... do ......... , 
1
-...... do ......... , 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ......... ' 
...... do ....... .. 
l 
...... do ..... .. .. 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled .. .. 
...... do ........ . 
Smooth ..... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 

























































.... s:: Q) ..... p..Q) 
S-' 




















Q) E 8 
E-i 
h. m. O o 
11 30, P. J\1. ......... ••••••••• •••• •• ••• • •• ••• ••• ••• ••• 
~i(1~:g11.\~·.· :::::::::::::::::: :::::::::::: :::::::::::: 
1 0 ................ ......................... . 
1 30 ········ · ....... .. ..... .......... ........ . 
2 0 ......................................... . 
2 30 ......................................... . 
3 0 .................. ············ ·· ·········· 
3 30 ........ ... .......... .. ....... . .......... . 
4 0 .................. ············ ...... ..... . 
4 30 .................. ··········· · ........... . 
5 0 ....•..•. ········· ·· · •··· ····· ........... . 
5 10 u. c. ········· ············ ············ 
5 30 ......... ......... ············ ........... . 
6 0 ....... ................ . ... . ....... ..... .. 
6 30 ......................................... . 
7 0 ........ ........................ ........ .. 
7 30 .... ........ . ... . . ············ ........... . 
8 0 . . . . . . . . . 59 . 5 29 . 463 69 . 7 
8 30 ········· .. ..... ......................... . 
9 0 .. ....... 59 29.470 67 
9 30 .............................. .......... .. 
10 0 ........................................ . 
10 30 ........................................ . 
11 0 ......................................... . 
11 15 Sets ................................. .. 
11 30 ........................................ .. 

























NW . ...... Light. ........ Tol. dear .... .............. .. 
NW ............. do ............... do ........ . 
NW ..... ........ do ............... do ......... .............. .. 
NW ............. do ............... do ...... . .. 
NW ............. do ............... do ........ . .. 
N ........... Gentle ........ ..... . do ....... .. 
N ................. do ............... do ....... .. 
N ................. do ............... do ......... 1. 
N ................. do ............... do ........ . .. 
N ........... Calm ............... do ........ . 
N ................. do ............... do ....... .. 
N ... .............. do ......... Clear ......... 1. .. 
N ................. do ............... do ........ . 
N ................. do ............... do ......... ............... . 
N ................ do .... ... ........ do ........ . 
N ................. do ............... do ......... 1. 
NNE ...... Gentle .............. do ....... .. 
NNE ............ do ............... do ....... .. 
NNE .. .......... do ........... . ... do ........ . l Cirrus 0 
NNE...... Light ............... do ............ : ........ .. 
NE .............. do ............... do ......... Cnrus 0.5 
NE .............. do ............... do ........ . 
NE .............. do ............... do ......... 1. 
E ................. do ............... do ....... .. .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. .. 
E ................. do ............... do ........ . 
Q). "d ~]@ 
..... ...., 
Q) Q) Q) 
-:5 p..~ 
Ill 
..... o::! s:: • 
0 (J)n •r-1 ... ~ 
~~ ~.§ 





























Sl. ruffled ... 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ...... .. 
.. .... do ........ . 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
Sl. ruffled ... 
...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 
.. .... do ........ . 
















Noon .................. 61.7 29.482 67 
0 15, P. J\1. ......................................... . 
0 30 ............ ........ .................... .. 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ............................. ........... .. 
1 30 ........................................ .. 
1 45 ........................................ .. 
2 0 ........................................ .. 
2 15 ....................................... .. 
2 30 ........................................ .. 
2 45 ......................................... . 


















""""'1"'"'"'1'"'"'""'1"""'""' ......... .. ....... ............ ············ 
......... ......... ............ ············ 
.............................................. 
L.C. , ......... ............. , .......... .. 
......... , 63 29.492 70.5 
E· ................. do ......... , ...... do ......... 1 Cloudless 
E ................. do ............... do ........ . 
t:::::::_ ·::JL::::::y::JL:::::: 
E ................. do ~ ....... 1 ••••• . do ........ . 
E ................ do ............... do ........ . 
E .................. do ............... do ........ . 
E ................. do ............... do ........ . 
E ............ . .... do ............... do ........ . 
E ................. do ............... do ........ . 
E ................. do ........ ...... . do ........ . 
E ................. do ............... do ....... .. 
E ................. do ......... .... .. do ........ . 
E ................. do ............... do ....... .. 
~::::::::::: :::: ·J~::::::::: I ::::J~::::::::: 
E ................. do ......... 1 ...... do ....... .. 
E ................. do ............... do ....... .. 
E ................. do ............... do ........ . 
E ................ do ............... do ......... 1 ........... .. 
E ................ do ............... do ....... .. 
E ................ do ............... do ......... l ............ .. 
E ............... do ............... do .......... Cloudless 
E ................ do ............... do .................... .. 
E ................ do ............... do ........ . 
E ................ do ............... do ....... .. 
ESE ....... ...... do ............... do ....... .. 














SE ......... Gentle .............. do ........ . 
SE ............... do ............... do ....... .. 
SE ............... do ............... do ........ . 
S ................. do ............... do ....... .. 
S ................ do ............... do ........ . 
S ................. do .............. do ........ . 
S ................ do ............... do ...... .. 
SW .............. do ............... do ......... , .............. . 
SW .............. do ............... do ........ . 











































...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
... ... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
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Sea. 
E-< ~ E-< Cl) ~ E-< !:L... (.) I ri5 ~ (.) · ~ 1"/.l b.D"C ~~------~- I I I i Ju~~~~·2 i0·3o, P. M. 11 ............. ~ ..................... ~ ..... 1 1 1 . N\V ....... 
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Smooth ..... . i~ 4g ::::::::: "55':7" "2!i:4'86''1···:,·i·'"'' 
~i ~g .::::::::c :::::~ :::::::::::: :::::::::::. 
11 40 Rises ................................. . 
11 45 .................. ············ ········· .. . 
June 23 I ~i~~i,g~~tll~·: :::::::::::::::::: :::::::::::: :::::::::::: 
0 30 ................. ············ ........... . 
0 45 .................. ············ ........... . 
1 0 ........ ········· ············ ........... . 
1 15 .............................. ············ 
1 30 ········· ········· ············ ........... . 
1 45 ......... ········· ············ ........... . 
2 0 '········· ········· ....................... . 
2 15 ! .................. ••••·••••••· ...•••••••• 
; ~~ 1:::::::::::::::::::::::::::::::::::::::::: 
~ ~~ 1:::::::::::::::::::::::::::::: :::::::::::: 
3 45 .... . ............ ············ ........... . 
4 0 ......... ········· ······· .... ············ 
4 15 .................. ············ ············ 
4 30 ......................................... . 
4 45 ............. , ........................... . 
N,V ............. do ............... do ......... 
1 
.....••.•.•..•. 
NW ....... , ...... do ......... 1
1 
...... do .... .. ... Cloudless . 
NW ............. do ............... do ........ . 
N,V ............. do ............... do ........ . 
NW ....... , ...... do ......... , ...... do ........ . 
NW ............. do ............... do ....... .. 
E~·:::: .. : ::.JL.:·-:r :.Jr::·::::~:: :::::::::::: , 
NNW .... G entle .............. do ........ . 
NN,V .......... do ............... do ....... .. 
NN\V .......... do ............... do ......... , ............. .. 
NN,V .......... do ............... do ........ . 
NNW .......... do ............... do ........ . 
fifi~: .:]::::JL ::::·: ::. AL::_j ::::::::::::: 
NNW .......... do ............... do ........ . 
N ................ do ............... do ........ . 
N ................ do ......... , ...... do ........ . 
N .......... , ...... do ............... do ....... .. 
N .......... 
1 
...... do ......... 
1 
...... do ........ . 
NNE ..... Light. .............. do ....... .. 
NNE ........... do ............... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Sl. ruffled .. . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
.. .... do ...... . . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
















5 0 ......... 1 ..................... ! •••••••••••• ~ NNE ..... I •.•••• do ......... , ...... do ......... 
1 
............... ' 
5 15 .............................. 1 ............ NNE ........... do ............... do ......... 1 ............. .. 
i i~ :t~:~~: ::::::::: :::::::::::t :::??il ~U)::: :>f~.:::::::: ::::::it:::::}::::::::::::::: 
6 45 .............................. 
1 
............ 1 NNE ............ do ......... l······do ......... j ........ : .... .. 
7 0 .......................................... NNE ............ do ............... do ....................... . 
7 15 ......... ......... .. .......... .. . ...... ... NNE ............ do ......... l ...... do ........ . 
7 30 ...... ... ......... .. .......... ...... ...... NNE ............ do ............... do ........................ ·· 
7 45 .............................. , ............ NNE ............ do ............... do ......... j ... : ......... .. 
8 0 ......... 60 29.527 1 66.5 NNE ...... , ...... do ............... do ......... Cmus0.5 8 15 .......................................... . ~NE ............ do ......... , ...... do ........ . 
8 30 ............................... 
1 
............ 1 NNE ...... I ...... do ........ 
1 
. ...... do ....... .. 
~ !1 .1.~~.t.~: ::::::::: :::::::::::T:::::::::::, ~ :::::::::: 1 ::::::~~::::::::: . ::::J~.:::::::: , ............... 1 
9 0 ......... 60 29.528 : 66.5 ' N ................ do ......... ! ...... do ......... Cin·us0.5 1 l~ :~ :::·::-:. :.H::: :.:-::.::-::11·:oo::.:.J ~ · .. ::":--i)Hi~H>t:H~LHt: :::· ... ::::.il 
10 30 ......... 1 ................................. ! N .......... 
1 
...... do ...... : .. ....... do ........ 'l' .............. , 
H :~ ::::::::: ::::::::: :::::::::::: 1::::::::::::1! E ·:::::::::: ::::JL::::::: 1
1
::::JL:::::r :::::::::::::' 
11 30 ......... , ..................... ! ............ . N .......... 1 ...... do ............... do ......... 1 ............. .. 
11 45 ......... 
1 
.... 9 ...... 9 ......... 1 ............ 1 N ................ do ......... , ...... do ......... , ... : .......... . Noon ................. 6:.. -9.538 65.7 , N ................ do ............... do ......... C1rrus 0.5 
I ~ ~g· p, III. :::::::::1::::::::: :::::::::::: ~ :::::::::::: : ~ :::::::::: ! ::::::~~.:::::::: 1 ::::::~~::::::::: , .............. . 
I 0 45 ......... 1 ..................... 
1




1 0 .......................................... 1 N ................ do ............... do ......... ............... . 
1 15 ......... , ..................... ! ............ N .......... l ...... do ......... l ...... do ......... J ............. .. 
· ~ ~ ::::::::y::::::: ::::::::::::;:::::::::::: ~.:::::::::: ::::JL:::::r ::J~::::::::: I ::::::::::::::: 











































...... do ......... 
1 
...... do ...... .. 
...... do ........ . , 
...... do ......... J 
::::J~::::::::: I 
Tol. smooth I 
...... do ......... 
1 
. 
...... do ....... .. 
...... do ......... , 
...... do ....... .. 
Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
....... do ........ . 
1 ...... do ....... .. 
l 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
j ...... do ....... .. 
l ....... do ....... .. ...... do ....... .. 
I 
...... do ....... .. 
...... do ....... .. 
.. .... do ......... ! 
...... do ......... , 
...... do ......... 
1 
...... do ....... .. 
...... do ....... .. 
...... do ......... . 
...... do ......... ll 
...... do ....... .. 
...... do ....... .. 
...... do ......... ! 
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·····························r ·········· i'.' c: ... ~~.: ~ .. , .. ~~.: ~.~~ .. , ... ~.~ ..... . 
......... ......... ! ........... '!' .......... . 
::::.:·::· .. :.•::r .·.: .. ·.J..::::·::.:. 
:::::::::::::::::r :::::::::r ::::::::·: 
;:::::::: ::::::: ::~: ::::::::::: : ::::::::::: 
N ......... .. ...... do ...... ... ...... do ....... .. 
N ................. do ............... do ........ . 
fl: ::::::::::,::: :::~~ ::::::: ::1::: :::~ ~ :::: ::::: 
E:::::::::::i::::JL::::::: ::::JL::::::: 
N ................. do ............... do ....... .. 
N ......... .. ...... do ......... 1 ...... do ....... .. 
N ................. do ......... T ol. clear ... !Cirrus 2.5 
N ................. do ............... do ....... .. 
N ................. do .......... ~ ..... do ....... .. 
~·: ::••:::lii~~L:::::: •::::i~: ••::• : 
NNE ............ do ......... Sl. clou dy ... 
NNE ............ do ............... do ........ . 
NNE ..... . ...... do ............... do ........ . 
~~~:::::: I ::::J~ ::::::: J :::::~~::::::::: 
NKE ...... · ...... do ......... , ...... do ....... .. 
NNE ............ do ......... Cloudy .... .. 
NNE ............ do ............... do ....... .. 
NNE ...... I ...... do ......... , ...... do ....... .. 
Sea. 
Smooth ..... . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... uo ........ . 
...... do ........ . 
...... do .... . .. .. 
...... do ........ . 
Sl. ruffled .. . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
















9 30 ......................................... . NNE ............ do ......... l ...... do ....... .. 
9 45 .............................. ············ NNE ............ do .. ; ............ do ........ . 
10 0 ......................................... . 
-· 10 15 .... .................................... .. 
NNE ............ do ......... Sl. cloudy .. . 
NNE ............ do ............... do ........ . 
10 30 ........................................ .. NNE ............ do ............... do ........ . 
10 45 ........................................ .. NNE ............ do ............... do ....... .. 
ll 0 ........................................ .. NNE ............ do ............... do ....... .. 
11 15 .............................. .......... :. 
11 30 ........................................ .. 
NNE .......... do ............... ·do ......... 1 ............... 1 
NNE ............ do ............... do ........ . 
11 45 ........................................ .. NNE ............ do ........ Tol clear .. . 
June 24 ~f18i'g1~\~·.- :~~~:~~: ::::::::: :::::::::::: :::::::::::: NNE ............ do ............... do ........ . NNE ............ do ............... do ........ . NNE ............ do ............... do ......... , ............ .. 
0 45 ........................................ .. NNE ........... . do ............... do ........ . 
1 0 ........................................ .. NNE ............ do ............... do ........ . 
1 15 ........................................ .. 
1 30 ........................................ .. 
NNE ............ do.;....... Sl. cloudy .. . 
NNE . ........... do ............... do ....... .. 
l 45 ....................................... .. NNE ............ do ............... do ........ . 
2 0 ....................................... .. NNE ............ do ............... do ........ . 
2 15 ........................................ .. NNE ............ do .......... ~ .... do ........ . 
2 30 ....................................... .. NNE ............ do ............... do ....... .. 
2 45 ........................................ .. NNE ........... do ............... do ........ . 
3 0 ........................................ .. NNE ........... do ............... do ....... .. 
3 15 ........................................ .. NNE ........... do ............... do ....... .. 
3 30 ........................................ .. NNE ........... do ............... do ....... .. 
3 45 ........................................ .. NNE ........... do ............... do ....... .. 
4 0 ........................................ .. NNE ........... do ............... do ....... .. 
4 15 ........................................ .. NNE ........... do......... To!. clear ... 
4 30 ........................................ .. NNE ........... do ............... do ....... .. 
4 45 ........................................ .. NNE ........... do ............... do ....... .. 
5 0 ........................................ .. NNE ........... do ............... do ........ . 
5 15 ........................................ .. NNE ........... do ......... . ..... do ....... .. 
5 30 ........................................ .. NNE ........... do ............... do ........ . 
5 45 ........................................ .. 
6 0 ........................................ .. 
NNE ........... do ............... do ......... 1 ............ .. 
NNE ............ do ............... do ....... .. 
6 15 ........ ..... ........................... .. 
6 30 ........................................ .. 
NNE ............ do ............... do ......... 1 ........... . 
NNE ............ do ............... do ........ . 
6 35 u. c ................................ .. NNE ............ do ............... do ....... .. 
6 45 ........................................ .. NNE .. : ... ...... do ............... do ........ . 
7 0 ......................................... . NNE ............ do ............... do ........ . 
7 15 ......... ;; .............................. . 
7 30 
NNE ............ do ......... Sl. cloudy ... 
1 
.............. . 











































...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
.. .... do ... ~ .... . 
...... do ....... .. 
...... do ....... .. 
Ruffled .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
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'o ~·~~ Sea . 
..., ~.; 0:: "fr,~ bJJ. § 





--- I 1--- 1------1---------
h. m. O o 
7 45, A. !II. ........................................ . 
8 0 . .. .. .. .. 59 29 . 543 66 . 7 
8 15 ........................................ .. 
8 30 ....................................... .. 
8 45 ........................................ .. 
9 0 ......... 61 29.541 68.7 
9 15 ........................................ .. 
9 30 ......................................... . 
9 45 ........................................ .. 
10 0 ......................................... . 
10 15 ........................................ .. 
10 30 ......................................... . 
10 45 ........................................ .. 
11 0 ......................................... . 
11 15 ....................................... .. 
11 30 ........................................ .. 
11 45 ......................................... . 
Noon .................. 64.2 29.549 69.2 
0 ]5, P. M ......................................... .. 
0 3U ........................................ .. 
0 45 ......................................... . 
1 0 ........................................ .. 
1 15 ........................................ .. 
1 20 Sets ................................ .. 
1 30 
1 45 
2 0 :::::::::\:::::::::1::::::::::::1:::::::::::: 
NNE ...... , Light ......... Sl. cloudy ... 
NNE ............ do ............... do ........ . 
NNE ...... ~ ...... do ............... do ........ . 
NNE ............ do ............... do ....... .. 
4.61 Ruffled ...... . 
4.59 ...... do ....... .. 
4.59 ...... do ....... .. 
4.56 ...... do ........ . 
NNE ............ do ............... do ......... , ............ . 
NNE ...... I ...... do ............... do ........ Stratus 9.5 
4.52 ...... do ........ . 
4.55 ...... do ... ... . . . 
Ei:~:::::: I ::::JL::::::: ::::JL::::::: .............. .. 4.57 ...... do .... .... . 4.59 ...... do ........ . 4.62 ...... do ....... .. 
NE ........ l ...... do ............... do ........ . 4.60 Tol. smooth 
~1--:::·:t·JL:::::· :·:JL::::: 4.58 ...... do ........ . 4.53 ...... do ........ . 4.61 ...... do ........ . 4.49 ..... . do ....... .. 
NE ........ ~ ...... do ............... do ......... 1 ............... 1 
NE ........ 
1 
...... do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do......... Cloudy .... .. 
NE ........ l ...... do ............... do ....... .. 
4.43 Smooth .... .. 
4.47 ...... do ........ . 
4.47 ...... do ........ . 
4.53 ...... d(l ........ . 
4.52 ..... do ........ . 
4.43 ...... do ........ . 
NE ........ ! ...... do ............... do ....... .. 
NE .............. do ......... Very cloudy. 
~~~::::::~::::::~~::::::::: ::::::~~::::::::: 
NNE ...... , ...... do ............... do ....... .. 
NNE ............ do ............... do ........ . 
4.35 ...... do ....... .. 
4.34 ...... do ........ . 
4.49 ...... do ........ . 
4.54 ...... do ....... .. 
4.62 ...... do ....... .. 
4.50 ...... do ....... .. 






















2 15 ......... ········· ....................... . 
2 30 ........................................ .. 
2 45 .................... ......... . ........... . 
3 0 ......... 64.7 29.541 68.5 
3 15 ........................................ .. 
3 30 ......................................... . 
3 45 .......................... .... ........... . 
4 0 ........................................ . 
4 15 ........................................ .. 
4 30 ........................................ .. 
4 45 ........................................ .. 
5 0 ........................................ .. 
5 15 ........................................ .. 
5 30 ........................................ .. 
5 45 ........................................ .. 
6 0 .. .. .. .. . 61.1 29 . 528 65 . 7 
6 15 ............... , ......................... . 
6 30 ... ...................................... . 
6 45 .... .......................... ........... . 
6 55 L. C ................................. . 
7 0 ........................................ .. 
7 15 .. ....................................... . 
7 30 ........................................ .. 
7 45 ......................................... . 
8 0 ......................................... . 
8 15 .............................. ... ....... .. 
8 30 ........................................ .. 
8 45 ................ ... ...................... . 
9 0 ......................................... . 
9 15 ........................................ .. 
9 30 ........................................ .. 
9 45 ......... .. .............................. . 
10 0 ........................................ .. 
10 15 .............................. ... ....... .. 
10 30 ......................................... . 
10 45 ........................................ .. 
]1 0 .. .. .. . .. 57 . 7 29 . 546 69 . 5 
11 15 ............. ........................... .. 
11 30 ......................................... . 
11 45 ............................ .. 
1Ylidnight .................................. 1 .......... .. 
0 15, A.M . ......... '""'"' "'"""'" '""'""" 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ......... l ............. .. 
NNE ............ do ............... do ......... Cu. str . 8. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE .... ., ...... do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ......... 1 .... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ......... Sl. cloudy ... 
NNE ............ do ............... do ......... 1 ... : .......... . 
NNE ............ do ............... do ......... C1r . str. 8 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ..... ... .... do .............. do ........ . 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ...... . .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............... do ....... .. 
NNE ............ do......... Tol. clear .. . 
NNE ............ do ............... do ....... .. 
NNE ............ do ........ ... .... do ....... .. 
NNE ...... G entle .. ........ . ... do ........ . 
NNE ............ do ............... do .. ..... .. 
NNE ............ do ........... .... do ........ . 
NNE ............ do ........... .... do ....... .. 
NNE ............ do ............... do ........ . 
NNE ............ do ............. . . do ....... .. 
NNE ............ do ......... Ciear .. ...... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
E ................. do ............... do ....... .. 
E . . ......... 1 ...... uo ............... do ........ . 
E ................ do ............... do ....... .. 











































...... do ....... . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Light swells 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
Tol. smooth 
...... do ....... .. 
.. .... do ....... .. 
. ..... do ........ . 
.. .... do ........ . 
...... do ........ . 
..... . do ........ . 
. ..... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
... ... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ..... ... . 
..... . uo ........ . 
...... do ....... .. 
...... do ....... .. 
























































































0 20, A. 1\1. RlSCS. I·········I············ ........... . 
0 30 .................. ··········· ·!············ i :~ HHJ·.::::::.( .:HJ .. :HH. 
3 30 ......................................... . 
4 0 ...•....•.••••••• . ···•········ ·······•···· 
4 30 ......................................... . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 ....................................... .. 
~ 3g 1:::::::::::::::::: ::::::::::::ic::: :::::: 
7 20 u. c ................................ .. 
7 30 ......................................... . 
8 0 ......... 65.5 29 .570 68 
8 30 ........................................ .. 
9 0 .. .. .. . .. 66 . 2 29 . 584 69 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ........................................ .. 
11 0 ........................................ .. 
11 30 ........................................ .. 
Noon .................. 69.5 29.583 71.5 
0 30, P. 1\1, ... ; .................................... .. 
TABLE A 11-Continued. 
s 
0 . 

















E ........... Gentle ....... Clear ....... .. 
E ................. do ............... do ........ . 
E ................. do ............... do ....... .. 
E ................. do ............... do ....... .. 
~F.·:::: :::::c :::~~::::::::: ::::::~~::::::::: 
SE ............... do ............... do ........ . 
SE .... . .......... do ............... do ........ . 
SE .. ............. do ............... do ........ . 
SE ............... do ............... do ....... .. 
SE ......... 
1 
...... tlo ............... do ........ . 
SSE ............. do ............... do ........ . 
SSE ............. do ............... do ....... .. 
SSE....... Light ............... do ....... .. 
SSE ............. do ............... do ....... .. 
SSE ............. do ............... do ........ . 
rti 
"' :::; 0 
6 
SSE ............. do ............... do ...................... .. 
SE ............... do ............... do......... Cirrus 0 
SE ............... do ............... do ..................... .. 
SE ............... do ......... Sl. cloudy ... Cirrus 1 
~~ ::::::::: I ::::J~::::::::: ::::::~~::::::::: ............. .. 
SE ............... do ............... do .. ... .. .. 
ESE ............. d0 ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ......... ...... do ........ . 
ESE ............. do......... Cloudy .... .. 
]d>"' 
cd'"'=' s:: ~·;j d 
c:u t-~ 
,..s:: "'"' ~ p.,~ 





























Smooth .... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
...... do ........ . 
. .. . .. do ........ . 
..... . do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
Tol. smooth 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 






























::~~;;:: ::::::::: :_ :::::: :)1:: ::::.:::.: 
......... 67 29.577 71 
:::-:-:\ :::::::: :::-:-:-:::r :.::::: .. 
......... ,, 64 29 . 554 70. 7 
:::::::::::::::::::::::::::::::::::::::::: 
i ~g :~:·:~:·: ::::::::r:::::::::: :::::::::::: 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ......................................... . 
JO 0 ......................................... . 
10 30 ......................................... . 
11 0 ........ . ............................... .. 
11 30 ......................................... . 
Midnight ............ 1 ..................... , ........... . 
0 30, A. 1\1, ........................................ .. 
0 50 Rises ......... . ...................... . 
i 3~ :::::::::::::::::::::::::::::r:::::::::: 
2 30 ......... , ..................... ! .......... .. 
3 0 ........................................ .. 
: :~ :::::::::::::::::::::::::::::r:::::::::: 
5 0 ........................................ .. 
5 30 ......................................... . 
6 0 ........................................ .. 
6 30 ......................................... . 
7 . 0 ......................................... . 
7 30 ......................................... . 
8 0 
8 10 u.c. , ...................... , .......... .. 
lit:.::'::: :JL:::/:.: :JF::: ::.[:::::. -::::::·: 
ESE ............. do ............... do ......... 
1 
Cu. str. 10 
iii::::::: :: -H~::::·:: :- :.ftl~H :L1
1
HH·:H 
ESE ............. do ............... do ........ N ebula 10 
1 :::::::::: ::::::1~::::::::: ::::::ir: ::: ::r:: ::::::::::: 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ....................... . 
ESE ............. do ............... do ...................... .. 
ESE ............ do ............... do ....................... . 
~~~-:::::r ::JL:::·:_ -::JL:::::r:::·:::::::: 
S ................. do ............... do ......... ~ ............. .. 
I::::::::::· ::~?if7::: ::::JL::::J:::::::·:::::-
s ........... Fresh ........ Very cloudy 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: .~~~d~:.::::::: '"" .......... 
S ........... To!. fresh ......... do ....... .. 
S ................. do ......... Sl. cloudy .. . 











































...... do ......... 
1
1 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
::::::~~::::::::: 1 
Tol. smooth 
...... do ......... l 
...... do ......... ' 
...... do ......... l 
...... do ......... , 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffied .. . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
Rufficd ...... . 
...... do ....... .. 
...... do ....... .. 
...... do ......... . 
.. T ~·1~ 01:~·t;gh.: I 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 





























J une 26 
Cll,-., 
..t:: ' ~~ s:: -~ r:' 
rl1 Cll ~ ~ 





















t._. OJ ~ 
0 -5 ~ !-----;------
~ s::~ 8 

































10, A.M. , ........ . ····~················ ..... ~ .. .. . 
9 0 . . . . . . . . . 72 29 . 498 70 .7 
S ........... T ol. fresh ... T ol. clear ... 
1
. 
S ................. do ............... do ......... Cir. str. 6 
9 30 ········ · ........ . ........... . ........... . 
10 0 ......................................... . 
S ...... .. ... L ight ............... do ........ . 
S ................. do ............... do ....... .. 
10 30 .. . .... . .......... ············ .......... . . S ................. do ............... do .. ...... . 
11 0 .................................... ..... . 
11 30 ................. . ············ ........... . 
S ................. do ......... Clear ....... .. 
S ............... ~ .d o ............... do ....... .. 
Noon .................. ............................... . S ................. do ............... do ....... .. 
0 30, P . M . ••••••••• 80 .7 29 . 452 72 .2 S ......... .. ...... do ............... do ...... . .. 1 Cir. str. 6 
1 0 .................. ····· · ······ ........... . S ................. do ....... .. ...... do ...... .. 
1 30 ................................... . ..... . S .. .... .. ......... do .......... .. ... do ......... , ............. . 
2 0 ......................................... . SSW ...... ... . .. do ....... .. .... .. do ....... .. 
2 30 ............................ .. ........... . SSW ...... Tol. fresh .. . ...... do ...................... .. 
3 0 ........ . ................................ . SSW ............ do ......... .. .. .. do ...................... .. 
3 30 ········· ········· ... . .. ..... . ........... . SS'\V' ............ do ......... . ..... do ............. .. .... .. 
3 45 Sets .................................. . SS W ......... . .. do ........ ... .... do ....... .. .......... .. 
4 0 ....... .. .............................. . SSW ............ do .. ...... . ...... do ................... .. 
4 30 .................................. ...... .. SSW ............ do ............... do ...................... .. 
5 0 ........................................ . SSW ............ do .............. . do ...... . .. 
5 30 .. .. .................................... .. 
{j 0 ......... 82 29 . 423 81. 5 
SSW ............ do ............... do ........ . 
1
. 
SSW ........... . do ............... do ......... Cir. str.2 
6 30 .... . ...................... ... .......... .. SSW ........ . ... do ............... do ....... . . 
7 0 ........................................ .. 
7 30 ......................................... . 
8 0 ...... ................................... . 
SSW ...... L ight ............... do ....... .. 
~ ::::::::::: :::: J~::::::::: :::: J~ ::::::::: I · 
8 30 ......................................... . S ................. do ............... do ........ . 
8 35 L . C ................................ .. S ................. do ............... do ......... , .............. . 
<ll I "tj 
..!xjClls:: ~ ] m 
........ 
Q) <ll Cll 
-:5 c:...~ 
rn 
'-!-< c:l s:: • 
0 .,.·1'-1~ 
Q) - a:: ~~ ~8 
l:>.ll;.. ::J'8 
'@ ::s Ci:l C) P:1 (/.} 0..0"0 
4 .45 







4 . 42 
4.32 


















T ol. rough .. 
...... do ........ . 
...... do ...... .. . 
.... .. do ........ . 
Ruffied ..... . . 
..... . do ........ . 
...... do ....... . 
.... .. do ....... .. 
...... do ....... . 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
.. .. .. do ....... . 
...... do ........ . 
...... do ....... .. 
Sl. rough .. .. 
.. ... . d·o ....... .. 
... ... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ..... .. .. 
...... do ....... .. 
.. . ... do ....... .. 
.. . .. . do ........ . 
...... do .. .. . ... . 
Rufficd .. ... .. 
...... do ....... . 















~ 3~ ::::::::r::::::: :::::::::::::::::::::::: 
~~ 3~ :::::::::1 .. :~.:~ .... ~~.::.~~ .. ... :.~ ... ~ .. . 
11 0 ......... ········· ...................... .. 
11 30 ......................................... . 
S ................. do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: ::::::~~:::::::Jci~·~ai~~·~: 
S ........... Tol. fresh ......... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do ............... do ........ . 
June 27 
Midnight ............................................ .. 
0 30, A. IlL ......................................... . 
S ................. do ............... do ........ . 
S ........... Light ............... do ........ . 
1 0 ......................................... . S ................. do ............... do ....... .. 
1 25 Rises ............................... .. S ................. do ............... do ....... .. 
1 30 ......................................... . S ................. do ............... do ....... .. 
2 0 ........................................ .. S ................. do ............... do ......... , ............. .. 
2 30 ........................................ .. S ................. do ............... do ........ . 
3 0 ......................................... . S ................. do ............... do ....... .. 
3 30 ......................................... . S ................. do ............... do ....... .. 
4 0 ......................................... . S ................. do ............... do ....... .. 
4 30 ......................................... . S ................ do ............... do ....... .. 
5 0 ........................................ .. S ................. do ............... do ........ . 
~ 3~ :::::::::c:::::::::::::::::::::::::::::: S ................. do ............... do ....... .. S ........... Tol. fresh... Tol. clear .. . 
6 30 ........................................ .. SSvV ............ do ............... do ....... . 
7 0 ......................................... . 
7 30 ........................................ .. 
SSW ............ do ......... Sl. cloudy ... 
SSW ............ do ............... do ....... .. 
8 0 ......... 78.2 29.398 79.2 
8 30 ........................................ .. 
9 0 u. c. 77 29.436 79 
SSW ............ do ......... Cloudy ....... l Stratus 10 
SSW ............ do ............... do ...................... . 
SSW ............ do ......... Rain .......... Cu. str. 10 
9 30 ........................................ .. SSW...... Fresh ............... do ........ . 
10 0 ........................................ .. SSW ............ do ............... do ........ . 
10 30 ........................................ .. 
11 0 ........................................ .. 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
11 30 ........................................ .. 
Noon .................. 79.2 29.435 79.2 
SSvV ............ do ......... Cloudy .... .. 
SSW ............ do ............... do ....... .. 
0 30, p, 111. ......................................... . 
1 0 ......................................... . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ........ . 
1 30 ......................................... . SSW ............ do ............... do ........ . 
2 0 ........................................ .. 
2 30 ........................................ .. 
3 0 ......... 81.7 29.434 81.2 
~~~:::::: ::::J~::::::::: ::::J~::::::::: , ::::::::::::::: 
SSW ............ do ............... do ......... Cu. str. 10 
3 30 ........................................ .. SSW ............ do ............... do ........ . 
4 0 ..................... ~ .................. .. SSW ............ do .............. do ........ . 
4 30 ........................................ .. 
4 55 Sets ................................. .. 
SSW ............ do ............... do ......... 
1 
............. .. 











































...... do ....... .. 
...... do ....... .. 
. ..... do ....... .. 
...... do ....... .. 
...... do ....... .. 
.. .... do ....... .. 
.. .... do ...... .. 
...... do ........ . 
...... do ....... .. 
..... . do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... . 
.. .... do ....... .. 
. ..... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ _ 
...... do ........ . 
Sl. rough ... . 
.. .... do ....... .. 
...... do ....... .. 
. ..... do ........ . 
...... do ....... .. 
.. .... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
Sl. ruffied .. . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 

































·.5 ,.,... .' 
<Xl -' ;:. s:: 
... ::: 
• <1) 0 
UJ ... 
..0(..1 
0 ~ .... _ 
o ·,.., 















~ . :::~ .5 .§ 
~! ~g 
~ o:$ ~~ ~~ E'"g 
E;;< 2<XS 




c... <1) • 
o,..c..<:: 
<1) _. d 
... s:;J:;t; 
::::::;·-...._... f t' ... ~ 
<l.J ;:l.8 
P..<.J a.l 
<::: !... .... 
>::< <1) s:: 
~S8 
--;::::.-----0-~--- --o--
g 3g' P . JIJ. ::::::::: :::::::::1:::::::::::: :::::::::::: 
6 o ......... 83.3 I 29.409 82.5 
~ :~ :::::::::::::::::r :::::::::::::::::::::: I :~ :~:_:~.: :::::·.:!-:: :::·::-·· ·:::::.::.:: 
10 0 ......... ·········!············ ........... . 10 30 .............................. , ........... . 
11 0 ......................................... . 
~ii~:g~1.\I·: ::::::::: :::::::J:::::::::>::::::::::: 
1 0 .............................. ············ 
1 30 ......... ········· ....................... . 
2 0 ......................................... . 
2 5 Rises .................... ............. . 
2 30 .............................. ············ 
3 0 ........................ ................. . 





......... ! ...................... ! ........... . 
......... ......... ,! ...................... .. 
····················· ········· ........... . 




























SSW ...... Light ........ Cloudy ...... 
~~~::: ::: ::: :::~~::: :::::: ::::::~~::::::Jc~:·~t;.:·9·.5 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ......... ............... . 
SSW ............ do ............... do ........ . 
SSE ............. do ......... Sl. cloudy .. . 
SSE ............. do ............... do ....... .. 
SSE ............. do ......... Tol. clear .. . 
S ................. do ............... do ........ . 
S ........... G entle .............. do ........ . 
S ................. do ............... do ....... .. 
S ................. do ......... Sl. cloudy .. . 
S ................. do ........ . ...... do ........ . 
S ................. do ............... do ......... , ............... . 
SSW ............ do ......... Tol. cl ear .................. , 
SSW ............ do ............... do ....... .. 
SS,i\1" ............ do ........ .. ...... do ....... .. 
SSW ...... Light ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ............... do ....... .. 
SSW ............ do ............... do ....... .. 
'""\f\T ............... do ............... do ........ . 
W ............... do ............... do ........ . 
'i\T ............... do ............... do ........ . 
WNW ... 1 ...... do ............... do ....... .. 
WNW ......... do ............... do ....... . 




c...~ s:: • 
0 ~·~~ 
..., 3 <1)~ <Xl 
~<E cu,.§ 
.@a~~ 





























Sl. ruffled ... 
...... do ........ . 
...... do ........ . 
...... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
.. .... do ........ . 
Tol. smooth 
.. .... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ...... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
.. .... do ........ . 
...... do ........ . 
. ..... do ........ . 
.. .... do ....... .. 
.. .... do ....... .. 
Sl. ruffled .... ·· 
...... do ........ . 
.. .... do ........ . 
.. .... do ....... .. 
. ..... do ....... .. 
















6 0 ......... , ......... 1""""""1"""""" 6 30 ........................................ .. 
6 40 ......... , ................................ . 
7 0 ......... , ............................... .. 
~ 38 :::::::::1··79:;;· .. 29·:soi"' ···;-g-_·2··· 
8 30 ......................................... . 
9 0 ......... 81.5 29.528 80.2 
9 30 ........................................ .. 
~~ :~ :r::~:"l~:.::::::: _::::::·:::: ·::::::::::· 
Noon .................. 85 29.541 82.7 
~ :~' p, M. ::::::::::::::::::: :::::::::::::::::::::::: 
I ~ 3~ ::::::::r :::::::::::::::::::l:::::::::::: 
I ~ 3~ ::::::::+~~.:~ ... :.~.:~.~~ ..... ~.~ ... ~ ... i 3g ::::::::::::::::::::::::::::::1:::::::::::: 
~ ag :::::::::, .. 88 ..... "29':495 .. "'8'6'.'2 ... 
6 10 Sets ................................. . 
6 30 ...................... . ................ .. 
i :1 :::::::::1":::::::: :::::::::::::::::::::::: 
9 0 ........................................ .. 
9 30 ........................................ .. 
s·w ........ Gentle ....... Sl. cloudy .. . 
SW ............. do ............... do ......... , ............ .. 
SW ............. do ............... do ........ . 
SSW ...... Light ............... do ........ . 
SSW ............ do ............... do ........ . 
SSW ............ do ......... Tol. clear ... 1 Cir. st. 4.5 
SSW ............ do ............... do ..................... .. 
SSW ...... Fresh .............. do ......... Cm·us 1. 
SSW ............ do ............... do ....... .. 
~ ::::::::::: ::::J~::::::::: .. ~~:.~~~~.~.~.-.:~::::::::::::::: 
~ ................. do ............... do ......... 1 ............. .. 
S ........... V ery fresh ........ do ......... 
1 
... : ......... .. 
S ................. do ............... do ......... Cirrus 0.5 
S ................. do ............... do ....................... . 
S .... ............. do ............... do ...................... .. 
~: :::::::::: .. ~.t~:~~~.::::::: ::::J~::::::::: 
~: :::::::::: ::::J~::::::::: ::::J~::::::::: 1 Cirrus 1.5 
S ................. do ............... do ........ . 
S ................. do ............... do ........ . 
S .................. do ............... do ........ . 
S ........... Fresh ............... do ........ . 
S ................. do ............... do ....... .. 
S ................. do .............. do ........ . 
S ................. do ............... do ........ . 
~ ::::::::::: .. ~i.~~~::::::::·. ::::J~::::::::: 
S ................. do ............... do ....... .. 
S ........... 1 ...... do.... ..... To!. clear .. . 
S ................. do ............... do ....... .. 
S ................. do ............... do ....... .. 
S ............ Fresh ............... do ........ . 
10 0 ........................................ .. S .................. do ............... do ......... , ............... , 
10 30 ......................................... . S ................. do ............... do ........ . 
1035 L.C ................................. . 
11 0 ........................................ .. 
S ........... Veryfresh ......... do ........ . 
S ................. do ............... do ....... .. 
June 29 
11 30 ........................................ .. 
lVJi~~:gA~t11;:· ::::::::: ::::::::: :::::::::::: :::::::::::: 
1 0 
S ................. do ............... do ......... , ............. .. 
S ................ do ............... do ....... .. 












































...... do ....... .. 
...... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
! ...... do ........ . 
...... do ....... .. 
...... do ........ . 
.. .... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ...... . ~ J 
::::JL::::J 
Rough ....... I 
...... do ......... 
1 ...... do ....... .. 
...... do ......... l 
...... do ......... , 
...... do ........ . 
...... do ........ . 
::::J~::::::::: ~I· 
...... do ........ . 
.. .... do ........ . 
::::JL::::J 
Ruffled ....... \ 
.. .... do ......... 
1 
.. .... do ........ . 
::::J~::::::::: I· 
...... do ........ . 
...... do ........ . 
Sl. rough ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ..... .. 



































































;::i ' '"''--" 
-:;:$ ~:...~ 
~ ;::i ~ p.,<:.JO.l 















Q) I "1;j 














~ Q) 8 ~ 
s ~ s ~S2 
..., 8 a)~ ...s::~ b..OE .~; ~ · 8 
I ---- 1 I ~ CLl b./j.g 











h. m. o o 
1 30, A . 111. .... ••••• •••••• ... • •• ••••• •••• ···•·••••••• 
2 0 ......................................... . 
2 30 ........................................ .. 
3 0 R ises ............................... .. 
3 30 .... . .. .. ............. . ................ . . 
4 0 ..................... . ................... . 
4 30 .. ...... . ............................... .. 
5 0 .............. .. ........................ .. 
5 30 .................... . ................... .. 
6 0 ......................................... . 
6 30 ........................................ .. 
7 0 ........................................ .. 
7 30 ......................................... . 
7 50 ......................................... . 
8 0 ......... 71. 7 29 .527 78 .5 
8 30 ................ .. ....................... . 
9 0 .... . .... 76 29 .537 78 .2 
9 30 ........................................ .. 
10 0 ........................................ .. 
10 30 ......... .. ....................... .. .... .. 
11 0 .............. .. ......................... . 
11 5 ......................................... . 
11 30 ........................................ .. 
Noon .................. 82 .2 29 .574 81.5 
0 30, P . M . " """" ................................ . 
1 0 .................................... ..... . 
l 30 ........................................ .. 
S ........... Very fresh ... T ol. clear .. . 
S ................. do ............. .. do ........ . 
S ........... F resh ............... do ........ . . 
SSW ............ do ............... do ........................ J 
SSW ..... . ...... do ......... Sl. cloudy ................. . 
~~~:::::: .. ~.i.~S~::::::::: ::::J~ ::::::::: :::::::::::::::1 
SSW ............ do ............... do ...... .. 
SSW ............ do ......... Rain ........ .. 1 ............. .. 
W S W .... F resh ............... do ......... . 
W S"\V .......... do ............... do ......... . 
W S W .......... do ............... do ......... . 
W SW .... V ery fresh ........ do ........ . 
W ............... do ............... do ...................... .. 
W ............... do ........ Cloudy ...... Stratus 10. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ......... Stra tus 10. 
W ............... do ............... do ...................... .. 
W ............... do ............... do ........................ J 
W ............... do ......... Sl. cloudy ................. . 
W ............... do ............... do ....................... . 
W ............... do ............... do ....... . . 
W ............... do ............... do ........ . 
~:::::::::: .. F.1:~~~ ::::::::: ::::J ~ :::::::: J~~~·:. ~.t~:· .. ~. 
W ................ do ............... do ....... .. 


























3 . 99 
4. 83 
Sea. 
Rough ...... . 
.... .. do ........ . 
.. .... do ........ . 
Sl. rough .. . 
...... do ........ . 
...... do ....... .. 
... .. . do .. .... . .. 
...... do ..... .. .. 
...... do ....... .. 
...... do .. .. .... . 
...... do ........ . 
.. . ... do ....... .. 
Ruffled ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ... .. ... . 
...... do ........ . 
...... do ...... .. . 
... .. . do ........ . 
T ol. smooth 
.. .. .. do .. .. .. .. . 

















2 0 ......................................... . 
2 30 ......................................... . 
3 0 .. .. .. .. . 82 . 7 29 . 586 82. 5 
3 30 ........................................ .. 
4 0 ........................................ .. 
4 30 .. . ..................................... . 
5 0 ......................................... . 
5 30 ........................................ .. 
6 0 .. .. . . .. . 71 29 . 600 7 4. 7 
6 30 ........................................ .. 
7 0 ......................................... . 
7 15 Sets ................................. . 
7 30 ......................................... . 
8 0 ......................................... . 
8 30 ......................................... . 
9 0 ......................................... . 
9 30 ........................................ .. 
10 0 ......................................... . 
10 30 ......................................... . 
11 0 ......................................... . 
11 30 ......................................... . 
11 40 L. C ................................ .. 
Midnight ........................................... .. 
0 15, A. l\L ......................................... . 
0 30 ........................................ .. 
0 45 ......................................... . 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ......................................... . 
2 0 ........................................ .. 
2 15 ........................................ .. 
2 30 ........................................ .. 
2 45 ..................................... ~ .. .. 
3 0 ......................................... . 
3 15 ........................................ .. 
3 30 ......................................... . 
3 45 ........................................ .. 
4 0 ........................................ .. 
4 10 Rises ................................. . 
4 30 ......................................... . 
4 45 ................•........••.............. 
WNvV ......... do......... Clear ....... .. 
WNW ......... do ............... do ....... .. 
WNW ......... do ............... do ......... ! Cir. s tr. 6 
N ................. do .............. do ....... .. 
N ................. do ............... do ........ . 
N ........... Light ............... do ....... .. 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ......... ! Cirrus 1.5 
N ................. do ............... do ........ . 
N ........... To!. fresh ......... do ........ . 
N ................. do ............... do ........ . 
N .......... . Fresh ............... do ........ . 
N ................. do ............... do ....... .. 
N ................. do ......... Tol. clear .... , ............ .. 
N ........... Very fi·esh ........ do ........ . 
N ................. do ............... do ....... .. 
~::::::::::: .~~l:~J!..::::::: ::::J~::::::::: 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
N ................. do ............... do ........ . 
~::::::::::: .~.~~Jo~:~·~.~~: ::::::~~:::::::::'" .......... .. 
NNE ...... Strong ............. do ........ . 
NNE ............ do ......... Clear .. . .... . 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NNE ............ do ............... do ....... .. 
NE ........ Very fresh ....... do ........ . 
NE .............. do ............... do ... , .... . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE ............ do ............... do ........ . 
NE .............. do ............... do ......... , ............... , 
NE........ Fresh ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 
NE .............. do ............... do ........ . 











































...... do ....... .. 
...... do .... . ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rufficd ...... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Rough ...... . 
..... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Very rough. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
Rough ...... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
..... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 






































<l) · .... 
E~ 
~ 




































d » -~ 3' ~ 
o.,OO 
E ~ E ~E8 I o l ;::s 
J .~?:~·o ~-,~-,:-1~-, A-.-M-. ::::::::: ::: L:!::: :::::::::1:::: ::~:: :: 
5 30 .................. ' ....................... . 
5 45 .................. 1 ............ 1 ........... . ~ 1g ::::::::::::::::::1:::::::::::::::::::::::: 
~ ;~ ::::::::: :::: :::::!:: :::::::::: :::::::::::: 
s o .. .. .. .. . 59 1 29. 715 10 
~ 5g 1::::::::: :::::::::c::::::::::::::::::::: 
8 45 : ................. .!. ...................... . 
8 50 New .... .. 




i 10 0 
10 15 
I






......... ......... , ...................... .. 
.............................. ············ 
1+<. : ... [.]"."..::::::. ::_:.::::.:: 
TABLE A 11-Continued. 
E 
~c.i 
·wind . I ~ ~'"d cd'"O s::; .._ '.;j t\S Q)h .... r Q) Q) ':;::l p_~ -,---
.. g ~ I a:; • 
~~ I tn I -5 ~ ~~ 1 ~ I ~ g 
8 I &3 I ~ 6 




1 Clear ........................ ! 
~~ :::::::: ::::J~::::::::: :::::·~~::::::::: , ............. .. 
NE .............. do ............... do ........ . 
NE ........ 1 ...... do .............. do ........ . 
NE ........ T o!. fresh ......... do ....... .. 
NE .............. do ............... do ....... .. 
ENE ...... ' ...... do ............... do ....... .. 
~~~:::::: I ::::J~::::::::: ::::J ~ ::::::::r ::::::::::::: 
ENE ...... I ...... do ............... do ........ . 
ENE ...... 1 ...... do ............... do ......... 
1 
............. .. 
ENE ............ do ............... do ......... Cirrus 1 
ENE ...... 1 ...... do ......... 
1 
...... do ...................... . 





...... do ....... .. 
ENE ............ do ......... 
1 
...... do ......... , ... ,. ......... .. 
ENE ...... 
1 
...... do ............... do ......... ,CL str. 2.51 
ENE ...... G entle ....... 
1 
...... do ........................ 
1 
ENE ............ do ............... do ....................... . 
ENE ............ do ............... do ......... , .............. . 
~~~::::::J::::::~~::::::::: ::::::~~::::::::J:::::::::::::: , 
ENE ...... I .. .... do ......... , ...... do ......... ~ ............... l 
~~~:::: ::I:: ::J~::::::::: :::::~~~.::::::::c:::::::::::: 
ENE ...... I ...... do ......... l ...... do ......... j ............. .. 
rn 
..... oj s:: • 
0 ... ...... m 
<l) ~ ~ () ... cx:s 
Sea . 
~.~ ~.§ 
'Q) ::j cG (.) 




























T o!. rough. 
.. .... do ......... , 
, ...... do ......... , 
.. .... do .. \ .... .. 
l ...... do ........ . .. .... do ......... , 
.. .... do ........ . j.' ..... do ....... .. 
I ::::J ~ ::::::::: 
I ::::J~::::::::: I 
...... do ........ . 
...... do ......... 1 
.. .... do .. . ...... • 
::::JL::::J 
Ruffied ....... 1 
. ..... do ....... .. 
.. .... do ....... .. 
i ...... do ......... , 
l 
...... do ........ . 
· ..... . do ....... .. 
l 
.... .. do ......... l 
...... do ........ . 
















11 30 .. ... .... ............................... .. 
11 45 ......................................... . 
Noon .................. 60 29.654 68 
0 15, p, M. U.C ................................. . 
0 30 ........................................ . 
0 45 ........................................ .. 
1 0 ......................................... . 
1 15 ......................................... . 
1 30 ........................................ .. 
1 45 ......................................... . 
































......... , 60 29.614 67 
::::::: ::i. '6i': 5 .. i "29·: !576. T .. 6'8'.'2 ._ .. 
·s~t~· ... l::::::::r:::::::::r:::::::::: 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE...... Light ............... do ........ . 
ENE ............ do ............... do ......... 1 ............ .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE...... Gentle .............. do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ......... Sl. cloudy ... , ........... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
EN!!: ............ do ............... do ......... 1 .... _. ........ .. 
ENE ............ do ............... do .......... Crr. str. 4 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... . 
ENE ............ do ............... do ......... , ............. .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ......... l Cir. str.!:! 
ENE ............ do ............... do ........ . 
ENE ...... , ..... do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ........... do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ....... .. 
ENE ............ do ............... do ........ . 
ESE ............ do ............... do ....... .. 
ESE ............ do ............... do ........ . 
ESE ............ do ............... do ....... .. 
SE ............... do ............... do ......... 1 ........... .. 
SE ............... do ............... do ...................... .. 
SE ............... do ............... do ....................... . 











































.. .... do ......... : 
...... do ........ . 
...... do ........ . 
Smooth .... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
































<1),...-.., ~ <1) I I ·~~ ,..,:::: · ,..,::::o::! ..,~ ,..,:::: +>..0......._ t) • 
o::!-' 
.n ..... ~ $:;~ ..... <1) • p.::::: 0'--' ...... o::! O,..<:;A ~ ;:s <1) 
<1) '"" s:: s 
_,o:j 
Cl):) 
"' C!.ls::~ "'t) o::! ........... •f"""',_ 
..Ou ,..<::; ::l o::! ~ ~ ~-r-4~ Oo::! p.., ~Oj 3'0 e t-i ........... I'll 
'""$:; 
<1) '0 o·;; 
"s:: <1) ... 
Cl)::l+-> 
<1)· ..... P-o<ll s $:; p..,~s s~ 0 E-' ~o::! 0 C!.l ~ sao ~ ~ t1l E-t<l) p:j ~ ..... 
h. m.. 0 0 
10 0 ..................... ... ................. . 
10 15 ........................................ . . 
10 30 ................. . ...................... .. 
10 45 ......................................... . 
11 0 ........................................ .. 
11 15 ................. .... .................. .. 
11 30 ........................................ .. 
11 45 ........................................ .. 




























-5 1i:l <l>CI) ,..,:::: 
I 
"' ~~ b.O ~ 'd s:; ::l C) <1) 0 0 ... ~ Q Q w 
SE ........ . Gentie ........ Sl. cloudy .. . .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ....... .. 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........ . 
ESE ....... .. .... do ............... do ......... l. 
ESE ............ . do ............... do ......... . 
ESE ............. do ............... do ........ . 
ESE ............. do ............... do ........................ ! 
ESE ............. do ......... Cloudy .... .. 
ESE ............. do ............... do ....... .. 
ESE....... Calm ............... do ....... .. 
S ................. do ............... do ....... .. 
S ................. do .............. do ........ . 
S ................. do ............... do ................... .. 
S .......... ... .... do ............... do ................... .. 
S ................. do ............... do ......... . 
S ................. do ............... rlo ................... .. 
S ................. do ............... do ....................... . 
S ................. do ............... do ...................... .. 
S ................. do ............... do ........................ ! 
S ................. do ............... do ....................... . 
S ................. do ............... do ........................ 1 
S ................. do ............... do ........ . 
S ................. do ............... do ...... .. 
S ................. do ............... do ....... .. 
S ........... Gentle .............. do ....................... .. 
~~~ ~·.::1 a 
.... ....., 
<1) Cl) Cl) 
-5 p..,~ 
00 
..... a;l!:; • 
0 ... ....... ,$ 
Cl) n o::! 
;1 g ~E b.Q'f! ::l '<:l 





























Smooth .... .. 
.. .... do ....... .. 
...... <lo ........ . 
.. .... do ....... .. 
.. .... do .... .. .. . 
.. .... do ........ . 
. ..... do ..... -... . 
.. .... do ........ . 
...... do ........ . 
. ..... do ....... .. 
.. .... do ........ . 
.. .... do ....... .. 
...... do .......... . 
.. .... do ........ . 
.. .... do ....... .. 
.. .... do ........ . 
.. .... do ........ . 
...... do ........ . 
...... do ....... .. 
. ..... do ....... .. 
...... do ........ . 
.. .... do ........ . 
...... do ....... .. 
.. .... do ........ . 
. ..... do ....... .. 
.. .... do ....... .. 
.. .... do ....... . 















4 45 .................. ············ ........... . S ................. do ............... do ......... 1 .............. . 1 
5 0 ............................. ············ S ................. do ............... do ........ . 
5 15 ..................................... . ... . s·vv .............. do ............... do ........ . 
5 25 Rises ................................. . SW .............. do ............... do ........ . 
5 30 ......... ········· ............ ············ 
5 45 ......... ········· ............ ············ ~~:::::::: .. ~i.~~l~::::::::: ··R:~i~~::::::::: , ............. .. 
6 0 ......................................... . 
6 15 ......................................... . 
SW .............. do ......... Squally .... .. 
S ................. do ............... do ....... .. 
(j 30 ......................................... . S ................. do ............... do ........ . 
6 45 ........................................ .. 
7 0 ......................................... . 
S ................. do ......... Cloudy ...... . 
S ................. do ............... do ........ . 
7 1.5 ......................................... . S ................. do ............... do ........ . 
7 30 ......... ········· ....................... . SSW ............ do ............... do ....... .. 
7 45 ........................................ .. SSW ............ do ...... " ...... do ....... .. 
8 0 . . . . . . . . . 68 29 .426 69 . 7 SSW •........... do ............... do ....... .. 
8 15 ......................................... . SSW ............ do ............... do ........ . 
8 30 ......................................... . SSW ............ do ............... do ........ . 
8 45 ......................................... . 
9 0 . . . . . . . . . 63 . 7 29 .4 70 69 . 5 
SSW ............ do......... Rain .......... 1 .............. . 
SSW ............ do ............... do......... Strat. 10 .. 
9 15 ......................................... . SE ............... do ............... do ........ . 
9 ::10 ......................................... . 
9 45 ......................................... . 
SE ............... do ......... Very cloudy 
SE ............... do ............... do ........ . 
10 0 ................................... ..... .. SE ............... do ............... do ........ . 
10 15 ......................................... . SE ............... do ............... do ........ . 
10 30 .............................. ············ SE ............... do ............... do ........ . 
10 45 ......................................... . SE ............... do ............... do ........ . 
11 0 ......................................... . SE ......... Fresh .............. do ......... , .............. . 
11 15 ......................................... . SE ............... do ............... do ....... .. 
11 30 ........................................ .. SE ............... do......... Tol. clear .. . 
11 45 ............................. . ........... . 
Noon .................. 76 29.376 73.5 
0 30, P.M .......................................... . 
1 0 ......................................... . 
SE ............... do ............... do ......... 
1 
.............. . 
SE ............... do ............... do ......... Stratus 8. 
SE ......... V ery fresh .. Tol. cloudy. 
SE ............... do ............... do ........ . 
1 15 u. c ................................. . SW .............. do ............... do ........ . 
1 30 ......................................... . SW .............. do ............... do ........ . 
2 0 ......................................... . SW .............. do ............... do ........ . 
2 30 ......................................... . 
3 0 . . . . . . . . . 82. 7 29 . 336 79 . 5 
3 30 ......... ········· ........................ . 
4 0 ........................................ .. 
~~:::::::: .. ~~~~~~~~.::::::: ::::J~::::::::Jci~ .. .-~·~:2·:5 
SW .............. do ......... Sl. cloudy .. . 
SW .............. do .............. . do ........ . 
4 30 ········· ................................ . SW .............. do ............... do ....... .. 











































. ..... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
Sl. ruffled ... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
Sl. rough .. .. 
...... do ........ . 
...... do ... ..... . 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ....... .. 
...... do ........ . 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ....... .. 
...... do ........ . 
...... do ........ . 
...... do ........ . 
...... do ........ . 





















._§ ':' :;; cd 
0 d .... rh ..... ~ <.> > s:: 0-.._., 
<.> ... ~ C) 
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Q.l I -c;j 
~] ~ 
.... ..... 
Q.l Q.l Q.l 
-50..~ 
~ ~-~~ 
+-l ~ cV ro ~~ g{-·5 
·a:;~ cd <1) 




h. m .. -,-o ,- ,-o 
~ 38' P. M r ::::.:: "83':5··
1
"29':3'26" j'"8'i'.'5"' S\V ... ..... , Very fresh .. ! Sl. cloudy ... 1 .............. . SW .............. do ......... 
1 
...... do ......... Nebula2.5 
4.27 
4.38 
Sl. rough .. .. 
...... do ....... .. 
J. D. GRAHAM, 
OFFICE GENERAL SuPERINTENDENCE, &c. 
JWajm· Top. Eng., B1·evet Lieut. Col., Sttpe1·intendi11g Enginee1·. 
Chicago, Septem.be1· 13, 1860. 















Date and time of moon's meridian 
transit. 
-REPORT OF THE SECRETARY OF WAR. 
TABLE A 12-INYESTIGATION oF THE PROBLEM oF A LuNAR TIDE oN LAKE MICHIGAN. 
Half-hourly observat·ions of the elevation of the surface of Lake JJfichigan, rnade upon a permanent tide-gauge at Chicago, Illinois, from January 1 to June 30, 1859, inclusive. 
Time JH'! 'cetling the moon's transit, and readings of tide-gauge. , 




[U. upper; L, lower; + North; -South.] 
Oh. 30m. Oh. 45m. lh. Om. 
Time after tlie moon's meridian transit, and reading;; of tide-gauge. 
'2h. Om. I '2h.30m. I I 
'· 









5/i. 30m. 5h. Om. 4h. 30m. 4h. Om. :Jh. 30m. 3h. Om. I 2/t. 30m. '2h. Om. / 1/i. 30m. llt. Om. OTt. 30m. 















::· 1--"p-:-:-. ·-1-4-',-·.e-:-.·-l--4h-,:-:-. ·-1~-5/t-~-.:-::-· _"F--:-:~-. ·-l--6h-~c-:-. ·_ ---6-h~~:--~~-· -1--d-. -h-. -m-.-
3.364 3.324 3!496 3.491 3.371 3.371 3.360 3.343 26 6 55 
Jan., 1859. L. 1 
u. 1 




























































































5 54 ! 
18 17 
3.365 3.410 3.340 3.377 a.414 3.454 3.456 3.360 3.394 3.413 I 
3.435 3.390 3.362 3.290 3.355 3.327 3.388 3.415 3.:335 3.387 
3.220 3.191 3.154 3.120 3.112 3.095 3.086 3.067 3.015 2.931 1 
3.218 3.212 3.18o 3.117 3.093 2.998 2.972 3.o11 3.021 3.072 I 
2.762 3.112 3.139 3.178 3.208 3.246 3.250 3.280 3.298 3.307 
3.239 3. 347 3. 372 3.294 3.236 3.304 3.153 3 .no 3. 222 3 .2o2 
2.836 2.771 2.730 2.767 2.791 2.850 2.768 2 .82912.838 2.874 
3.270 3.247 3.230 3.120 2.990 2.929 i 2.933 2.927 2.936 2.940 
3.190 3.270 3.325 3.345 3.360 3.370 I 3.375 3.375 3.365 3.370 
3.450 3.395 3.327 3.352 3.358 3.364 3.433 3.492 3.461 3.507 
3. 665 3. 687 3. 668 3. 648 3. 630 3. 628 I 3. 619 3. 618 3. 734 3. 67 4 
3.695 3.691 3.691 3.716 3.125 3.701 3.686 3.712 3.718 3.711 
3.476 3.483 2.467 3.450 3.437 3.440 3.414 3.397 3.379 I 3.356 
3.230 3.200 3.220 3.210 3.240 3.250 3.250 3.230 3.240 3.260 
3.110 3.146 3.134 3.168 3.218 3.258 3.300 3.324 3.333 3.360 
3.556 3.563 3.547 3.536 3.536 3.567 3.600 3.624 3.627 3.640 
3 .soo 3.4so 3.44o 3.4so 3.49o 3.5to 3.510 3.5oo 
1
• 3.5so 3.s3o 
2.957 2. 780 2.580 2.960 2.821 2.691 2.823 2.907 2.862 2.823 
2.995 2.975 2.960 2.970 2.975 2.9SO 3.010 3.040 3.080 3.130 
3.125 3.220 3.315 3.293 3.320 3.378 3.412 3.310 3.265 3.145 
3.187 3.217 3.247 3.259 3.287 3.326 3.366 3.387 3.417 3.411 
2. 943 2. 752 2.840 2.892 2.978 3.093 3.060 2.976 3.010 3.080 
2.965 3.030 3.105 3.135 3.155 3.100 3.210 3.235 3.255 3.275 
3.230 3.160 3.264 3.342 3.314 3.3'24 3.310 3.144 3.255 3.394 
3.097 3.074 3.053 3.1oo 3.170 3.26o 3.297 3.337 3.413 3.483 
1
· 
3.706 3.714 3.660 3.730 3.810 3.7M 3.840 1 3.913 4.007 4.090 
4.213 4.197 4.177 4.143 4.120 4.087 4.053 4.010 3.920 3.873 
3.528 
1
. 3.480 3.472 3.436 3.408 3.4B2 3.458 3.490 3.532 3.556 
3. 040 3.015 2.975 2. 905 2.845 2 -~~0 2. 785 2. 760 2. 730 2. 700 
3.170 1 3.120 3.136 3.172 3.186 3.:::v8 3.232 3.282 3.364 3.442 
3.747 1 3.685 3.635 3.655 3.647 3.708 3.745 3.780 3.783 3.810 
:3.478 I 3.478 3.495 3.518 3.545 3.515 3.5!)7 3.625 3.647 3.667 
::J.ooo I 2.989 2 .9oo 
1
2.895 2.s1o 2.s~1 2.823 2.813 2.803 2.793 
2.450 ' 2.420 2.450 ' 2.430 2.440 2.490 2.530 2.550 2.590 2.630 
2.490 2.580 2.570 2.600 2.630 2.6j,O I 2.630 2.630 2.650 2.780 
2.848 I 2.859 2.888 2.909 2.938 2.91;.9 1 2.988 3.008 2.981 2.972 
2.625 l 2 .647 2.712 1 2.795 2.885 2.9~5 2.947 2.925 2.965 3.091 
2 .892 2.917 2.940 2.930 2.937 2.948 I 2.964 2.984 I 3.010 3.013 · 
2.94o 2.98o 2.915 2.960 2.86o 2.91o 3.055 3.025 3.o1s I 3.ooo 
2.710 2.802 3.010 I 3.073 3.050 3.1~9 3.2}0 3.230 3.160 i 3.170 
2.853 I 2.874 2.918 3.032 2.995 3.023 3.045 3.080 3.133 I 3.155 
2.834 1 2.867 2.917 I 2.985 3.036 3.013 3.038 3.094 3.147 :~.192 
2 .293 2.297 2.284 I 2.350 2,438 2,518 2.493 2.368 2,290 2.290 
2.420 2 .445 2.430 II 2.435 2.470 2.495 2.51.5 2.540 2.55.5 2.540 
2 .185 I 2.223 2.303 2.370 2.463 2.50~ 2.555 2 .605 2.627 2.635 
2.300 2.280 2.310 2.360 2 .390 2.380 2.440 I 2.490 2.480 2.sso 
2 .987 I 2.!182 I 2.952 l 2.990 3.050 3.08.'> I 3.115 ,. 3.120 3.127 3.147 


















































































































































































































































































































































































































































































3.680 I 3.623 
3.410 3.362 
2.481 2.367 
2. 700 2.640 
2.840 2.800 












3.116 3.171 1 
3.410 3.400 3.389 3.448 3.410 3.420 26 19 17 
3. 437 3.320 3.252 3.237 3.233 3.090 27 7 44 
3.125 3.065 3.005 2.985 3.012 3.040 27 20 9 
2.980 2.207 2.191 2.191 2.202 2.390 28 8 35 
3.310 3.307 3.260 3.237 3.273 3.173 0 0 33 
2.951 2.828 3.016 2. 780 2.866 2.820 0 12 58 
3.198 3.187 3.159 3.136 3.063 3.023 1 1 22 
3.130 3.214 3.121 3.ll0 3.133 3.200 1 13 45 
3.330 3.320 3.310 3.320 3.400 3.430 2 2 9 
3.697 3.746 3.763 3.725 3.695 3.667 2 14 30 
3.663 3.637 3.618 3.600 3.654 3.700 3 2 54 
3.521 3.521 3.502 3.486 3.482 3.470 3 15 15 
3.384 3.350 3.303 3.284 3.260 3 .220 4 3 37 
3.140 3.170 3.140 3.120 3.090 3.090 4 16 7 
3.427 3.444 3.444 3.444 3.513 3.500 5 4 17 
3.603 3.599 3.576 3.547 3.537 3.493 5 16 37 
3.180 3.050 3.000 2.940 2.800 2.920 6 4 57 
2.954 2.953 2.936 2.957 2.984 3.005 6 17 19 
3.135 3.105 3.160 3.190 3.150 3.150 7 5 40 
3.147 3.107 3.083 3.095 3.147 3.152 7 18 2 
3.024 2.927 2.832 2.829 2.875 2.875 8 6 24 
3.033 3.077 3.070 3.053 3.037 2.996 8 18 48 
3.ll0 3.130 3.250 3.325 3.195 3.210 9 7 12 
3.172 3.182 3.158 3.156 3.156 2.130 9 19 39 
3.747 3.714 3.657 3.663 3.633 3.680 10 8 7 
4.263 4.243 4.220 4.213 4.223 4.173 10 20 37 
3.717 3.647 3.570 3.553 3.553 3.550 11 9 7 
3.324 3.292 3.256 3.204 3.168 2.134 11 21 39 
3.240 3.220 3.300 3.300 3.335 3.200 12 10 12 
4.122 4. ]06 4.076 3. 992 3. 902 3.845 12 22 45 
3.563 3.513 3.447 3.423 3.475 3.510 13 11 19 
3.308 3.268 3.218 3.177 3.153 3.125 13 23 52 
2.240 2.323 2.330 2.339 2.378 2.410 14 12 25 
2.610 2.560 2.540 2.510 2.460 2.440 15 0 57 
2.800 2.820 2.809 2.790 2.800 2.830 15 13 27 
2.724 2.673 2.643 2.631 2.592 2.600 16 1 55 
2.950 2.932 2.905 2.867 2.843 2.857 16 14 22 
7 3.120 3.047 3.067 3.140 3.020 17 2 48 3 
.ll 2 . 840 2 . 7 40 2. 735 2 . 720 17 15 14 3 035 2.930 
. 03 3.030 2.!H3 2.917 2.887 2.857 18 3 37 3
·
1 7 2.905 2.923 2.883 2.842 2.898 18 16 2 22· 9751 ~ 2.662 2.545 2.465 2.386 2.262 19 4 25 
. ;) 2.330 ".360 2.420 19 16 47 2.260 2.313 2.310 "" 
2.135 2.135 2.140 2.135 2.150 2.Hl0 20 5 12 
2.363 2.353 2.367 2.290 2.283 2.283 20 17 34 
3.000 3.050 3.070 3.010 2.980 2.970 21 5 57 
2.943 2.915 2.927 2.905 2.876 2.868 21 18 21 
3.206 3.196 3.180 3.206 3.221 3.235 22 6 44 
1* 
Moon's apparent Sun's apparent 
declination at declination at 
time of her me- timeofmoon's 
ritlian transit. meridian tran-
u. -27 19 
L. 27 50 
u. 28 0 
L. 27 50 
u. 27 19 
L. 26 27 
u. 25 18 
L. 23 47 
u. 22 6 
L. 20 7 
u. 17 55 
L. 15 33 
u. 13 15 
L. 10 20 
u. 7 29 
L. 4 39 
u.- 1 42 
L. + 1 18 
u. 4 19 
L . 7 20 
u. 10 21 
L. 13 15 
u. 16 3 
L. 18 44 
u. 21 9 
L . 23 12 
u. 25 11 
L. 26 38 
u. 27 37 
L. +28 2 
u. +27 55 
L. 27 13 
u. 25 57 
L. 24 4 
u. 21 54 
L. 19 16 
u. 1.6 18 
L. 13 6 
u. 9 51 
L. 6 22 
u. + 2 55 
L.- 0 31 
u. 3 46 
L. 7 7 
u. 10 14 
L. 13 9 
u. 15 54 
L. 18 26 
u. 20 42 
sit. 
u. -23 1 
L. 22 59 
u. 22 56 
L. 22 54 
u. 22 50 
L. 22 47 
u. 22 44 
L. 22 41 
u. 22 37 
L. 22 33 
u. 22 30 
L. 22 26 
u. 22 22 
L. 22 18 
u. 22 14 
L. 22 9 
u. 22 !i 
L. 22 1 
u. 21 5( 
L. 21 5 
u. 21 4{ 
L. 21 4 
u. 21 3{ 
L. 21 3 
u. 21 2{ 
L. 21 21 
u. 21 IE 
L. 21 c 
u. 21 ~ 
L. -20 5S 
u. -20 5~ 
L. 20 45 
u. 20 ~~ 
L. 20 3.: 
u. 20 2( 
L . 20 2( 
u. 20 1: 
L. 20 f 
u. 20 ( 
L. 19 5 
u. 19 4( 
L. 19 at· 
u. 19 3 
L. 19 21 
u. 19 r 
L. 19 H 
u. 19 ' 
L. 18 5 
u. 18 4 
2* 
Date and time of moon's meridian 
transit. 
d. h. m. 
Jan., 1859. L. 26 6 40 
u. 26 19 5 
L. 27 7 30 
u. 27 19 55 
L. 28 8 20 
u. 28 20 48 
L. 29 9 13 
u. 29 21 38 
L. 30 10 5 
u. 30 22 30 
L. 31 10 53 
Feb .• )859. 




















































































REPORT OF THE SECRETARY OF W A.R. 
TABLE A 12-Continued. 
[U,upper; L,Iower; + north; - south.] 
Time preceding the moon's me 'dian transit, and readings of tide-gauge. I Moon in I Time after the moon's meridian transit, and readings of tide-gauge. ! meridian. ~· 
"· "'~ "·Om. " """· ... Om. "·30m. p.. .... I "'· ""'· '"'· Om, I "·30m. lh. o.~ OUOm. 0 Oh. 30m. I Oh. "· I"· Om. l lh.!5m. lh. 30m. 2h. fu~ "•· 30m. 3h. Om. 3h. 30m. 4h. Om. 4A. 3J I "'·Om. 5h. 30m. 6h. Om. 6h. :J<Jm. 
I . 
Moon's age at time 
of merit! ian tran-
sit. 
{ieJ3 :f.2~o {1e~4 {1es7 {2&3 ~~2~7 {243 {3e&6 {3c~3 {3e~6 {3c~6 {3;o {1t8o {3~5 {3eJ4 {3:3 {3c~o {3eo1 {3fo {3e&1 {2el1 {2~7 {2~, {2eio {2:3 {2e~3 {2~3 g2 f9 m7 t~~~ t~~g ~:!;~ t~~~ ~ : ~~~ t~~g ~j~g ~:~~~ ~J~5 ~J~~ t~~~ ~:~!8 ~:~~g ~:~~~ ~ - t~~6 t~~~ ~:~~g ~:~~g ~:i~6 ti~g g:i~6 g:f~g ~:g~ ~:~l5 ~:6ig ~:~~~ ~:~~~- ~g 1~ ~~ 
2.845 2.815 2.818 2 .825 2.862 ~.920 2.972 3.038 3.082 3.148 3.218 3.180 3.167 3.153 3.137 3.127 3.108 3.030 2.998 2.972 2.962 2.977 2.98 2.982 2.963 2.860 2.878 24 8 22 
2.894 2.928 2.957 3.047 3 .140 3.123 3.167 3.143 3.133 3.177 3.260 3.260 3.197 3.185 3.170 3 .163 3.174 3.153 3.123 3.150 3.197 3.224 3.19, 3 .170 3 .173 3.160 3.137 22~ 20 47 
3.042 3.002 3.008 3.014 2.968 2.986 3.020 3.070 3.104 3.096 3.097 3.120 3.134 3.130 3.112 3.100 3.076 3.012 2.962 2.968 3.016 2.978 2.891 2.928 2.948 2.934 2.948 v 9 15 ~:§i~ ~:~~~ ~:~~~ 3.054 3.064 3.076 3.039 3.009 3.036 3.054 3.031 3.010 3.026 3.020 3.044 3.050 3.059 3.056 3.044 3.041 3.030 3.016 2.980 2 .974 2.9;)6 2.911 2.875 ~~ i6 4g 
2.888 2.912 2.932 2.970 3.014 3.036 3.052 3.105 3 .200 3.152 3.145 3.122 3. 115 3.098 3.144 3.198 3.258 3.254 3.214 3.13~ 3.114 3.042 3.086 3.062 
3.090 3.076 3.087 3.107 3 .137 !3.147 3.193 3.183 3.143 3.114 3.110 3.170 3.157 3.150 3.157 I 3 .175 3.193 3.220 3.263 3.280 3.253 3.233 3.230 3.273 3.300 3.270 3.235 26 22 32 
3.200 3.160 3.200 3.130 3.060 2.970 2.950 2.890 2.870 2.890 2.900 3.040 3.030 3.040 1 3.040 2.980 3 .020 3.060 3.060 3.070 3.060 2.970 2.390 2.870 2 .880 2.930 2.950 27 10 57 
3.025 2.963 2.973 2.993 3.030 $.047 2.989 3.060 3.043 3.075 3.090 3.Q40 3.073 3 130 1 3.230 3 .310 .... ········· . .. ·········· ...... . ........ ........................................... ··+· ······ ........... .. ....... ······ ······· 27 23 20 
............. ············· ................ ...... .. ..... .. .... .... . .................................................. ············· ................. ........ . .... . .... . ... .... :.. ..... . ......... . ... ... .......... 3.287 3.177 3.230 3.260 3.212 3.167 3.14~ 3.095 3.117 3.182 3.223 ........... ......... . 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Moon's apparent Sun's apparent 
declination at declination at 
time of her me- time of moon 's 
ridian transit. meridian tran-
L. 22 42 
u. 24 25 
L. 25 49 
u . 26 54 
L. 27 38 
u. 28 2 
L. 28 3 
u. 27 46 
L. 27 6 
u. 26 8 
L. -24 47 
sit. 
• I 
L. 18 38 
u. 18 30 
L. 18 22 
u. 18 14 
L. 18 6 
u. 17 58 
L 17 49 
u. 17 41 
L. 17 32 
u. 17 24 
L. -17 15 
··· ·················· ·················· u. -23 17 u. -17 6 
L. 21 26 
u. 19 20 
L. 17 5 
u. 14 40 
L. 12 0 
u. 9 15 
L. 6 15 
u. 4 11 
L.- 0 27 
u. + 2 30 
L. 5 33 
u. 8 34 
L. 11 26 
u. 14 18 
L. 17 0 
u. 19 32 
L. 21 40 
u. 23 57 
L. 25 34 
u. 26 56 
L. 27 45 
u. 28 7 
L. 27 58 
u. 27 16 
L. 26 2 
u. 24 19 
L. 22 7 
u. +19 31 
L. +16 21 
u. 13 25 
L. 10 5 
u. 6 37 
L. + 3 5 
u.- 0 24 
L. 3 53 
u. 7 14 
L. 10 26 
u. 13 28 
L. 16 17 
u. 18 51 
L. 21 8 
L. 16 57 
u. 16 48 
L. 16 39 
u. 16 30 
L. 16 21 
u. 16 12 
L. 16 3 
u. 15 53 
L. 15 43 
u. 15 33 
L. 15 25 
u. 15 15 
L. 15 6 
u. 14 56 
L . . 14 46 
u. 14 36 
L. 14 26 
u. 14 14 
L. 14 5 
u. 13 55 
L. 13 45 
u. 13 34 
L. 13 24 
u. 13 13 
L. 13 2 
u. 12 52 
L. 12 42 
u. -12 31 
L. -12 20 
u. 12 9 
L. 11 58 
u. 11 47 
L. 11 36 
u. 11 25 
L. 11 14 
u. 11 3 
L. 10 52 
u. 10 41 
L. 10 30 
u. 10 18 
L. 10 7 
3* 
ntinu (1. 
-,. -- -------- --- -~---
Date and time of moon 's meridian • 1 / transit. 
1
1 Time preceding th e moon'~ tran it, and read in~::s of tide-gauge. 1 1 1 dl f 1 \f Q<HJ'• kO nttlrnt• 1unn'• nppurcnt Su ' appar nl I Jll eorold"lal1111• '!'lull' ui"ll'r th • m•IVn' nll'rlrllrut 1mn r, tuu r ·:1 II" u lit 1'· 11 ,., I 1 1 j d 11 11 l 
I 
of tnt·rltllnn trDII · dt· ·I 11n1 on at c na un n 
- - 11 tlrnl' or h1•r me · 11 Jl•ofrnoon'• 
1
--, - I I I I - 1 - - - ~ rlcll 11 1ru11 11. 11 •rldlantran-----~-5h. 30m~ 5lt· Om.. 
1
_ 
11t· 3::.:_ _ 4h. Om. ~~~~:~ 3h. Om . 2h.30m. 2h. Om. I lh.30m. II<. Om. : Oh.30.n~~ Q Oh. 30rn. ,_Oh. 4' ,rt, 1 ~· -lh. J:;,,.. l_u.:lOm_.--:--
1 
211. Om. 2h.3 .: :JA. Om. I :IJ •• :torl\, 1·14. Om. lA :10m. f>h. (),n. j :ih.:JOm. l Oh . 0111 • I >I. 
F eb ., 1859 ' r: ~~· ;~ ~~ f~~~ ! (~~~ I tli~ ,, n~t f~!~ I a~ r r~:g ~- ~~~ -~, ~~~ (~g : p::o ' 3~11o i'2', {"!2 ,r::;;;.: I i1t:. ;:,;~;, {:f.!j /1'/i (~~ I {m a~ /~l'i ' /~i (~~ {),;j -" ~" r: ill 
u. 23 17 48 ............. ! ............. , 3.930 3.963 I 4 Ill 4 095 . I .515 3.740 :3.855 3. 90 :J. 5 ~· 35 3.770 3.710 . ... ?· ~.~ ~- .. ~5 :. :'r. . r. • !I .... 6 10 v 9 32 L. 94 6 14 3 470 I 3 530 j 3 480 3 r:9o ... 3 .. 59'6 ... ,............. . . ! .................................... ... 3. o ....... .... .... .l.720 ...... ...... . .................................................... ,I.GI,.J .l.b.J~ .I.G .J.f, ,, .J..,7o 3.510 27 JO L: 9 21 
i:: ~t ·~ •g .f.~.' . i ... • :_'".• .... .:: :'.~ .. : ..a:•:.~ .... f'" ; :~: · u~g i 3 ~ ! u;,g u;~ 1 u:z 1 ti8g ... ' :.69.' .... :~::;~:: :::;:~:i~ l " :~ .. ,. ': 69~. .. ':.64.' . .1. .. ~ :.~.~-- - ... ': ... ' ... H ••• ".' • •• •• :I :·.~··· .. " .. :=~ .... . :· :.71.' .... ~:.'~~--- ... ":."'' ...... ' .":"... ~ ~7 ·~ u. 9 l' ~: ~~ ~l ~i "f~~r· ll .. f~~r· l ~:~~~ ~:g~~ I t~tf ' '"f~f' : "'f~~fl "~j~frf·~~~- .. '"fj~f' : "·L~ff' '"F~tf' ·~j~t7r· '"{~~f i "'F~~~· .. "'f~tf· i, · ·r~~·f,'" "{j~~ ... , ... f~/" ' "fi~f· "}j~f · ll ' "f'i:X" ' "(~i'ti ' . ... ~Fgt,f' '"{'j~~- .. "'f'j~;f" '"f~~f· ~~ e7 3:J Lt~·.· 8 ~~ r· ~~ 8 22 . . :... ' '. I 3.040 3.067 f 3.093 3.117 3.060 3.040 3.067 3.090 :J 120 3.135 3.160 3197 :3 227 3.2 3 I :J.320 3.303 :3.290 :l.2iG :J.2:l7 ;J. t50 I N.nt40 '>.!)!-10 :.!.!1.) Jl ~I ~6 5 24 
. 9 47 ? .980 2.995 ?-040 3.03(1 1 2.995 2.985 2.955 2.940 3.000 3.065 3.100 3130 3.075 3.060 :l·OHO :l-100 3.0 5 3.065 3.050 3.055 :!.060 I :LOJ5 ~.!lfi.i :..!170 2.!J .i ~.!l!l.'l :J.040 ~5 0 li L. 25 45 L. 12 
u. 27 - 1 11 3.036 3.063 3.070 3.037 2.996 3 020 3.050 3.064 3 070 3 140 3 940 3.300 3.323 3·3,~ :,·273 3'261:: 3.230 'J 197 3167 310 3 l!J7 I 'J l'rl 'l Q•>'j ., CIQ3 :.! ~:!0 ''.776 ~- 17 ~:; l'! :IO u . ..?I 2 I . 0 L. 28 9 35 2.893 I 2.940 2 .953 3.017 3 067 3.060 3 }'JO 3 074 3.040 2' 9 ·- • • • · ' '' I '· ' .. l . : • • r ' . . •. •• • •- _., • . 'l' 0 ;11 L. -.2'2 4t L.- 7 46 I • • • • - • • • 95 2.982 3.060 3.158 3.170 :J.l 0 3.160 3.142 3.2L.> 1 ..................................................................................................................... ~ 2l:l 2
1 
............. 1 ......... · ... · ... .. ...... .. .......... . ·.. ......... I 3 257 3.232 3.197 3 '''I·> 'J 33 :1.212 :J. ' 1 :1 :1.:111 :1.:147 , ..................... ........... . .. · ..... · ... , .......... · .. . 
U. 58 3.333 ' 3.293 3.273 "·""' I 3 .2~2 .. iiii5 ...... i:'i7i' ... ··a·:i52 ..... 3:256' 'f'3 ·.:.i4i ..... '3:288 .... ··;·:;;;o··· .. ,._,,, .... i3ao· r 'i:'iiii .... ·a·.ass···l· ·a·:;;;,;· ·· . ··;·:;;;o· .. l 3:500 3.460 3. HO 3::;,; ,, :;·,;, ".:!00 ". '"" :J. '"' "·'~" 26 "' J7 lJ. --"' ,,. ' tl . - 7 G 
Mmh, 
1859
. r t * ~ H~ ' H~~ u~~ tm I Ull till U!i tm Hig I Ul& I H~ u:g U!i !ill I u~ H:~ tm l:~~ u~ Hi~ Hl~ ' uw. H~l t::i ;::~:~: .... :;:;,~" l:m ~; ·l ~ l~: ig ~l !! i ~A 
u. 2 23 26 tg~~ 
1 
3.358 CJ.367 3.295 I 3.238 3.230 3.238 3.335 3.408 3.487 3.442 ~:~~~ 3.266 3.260 3 .253 3.235 3.225 3. 245 3.233 3.262 3.270 3.~J5 :1.:J:.o :l.!.fi7 'I.J.HJ :1.n:1:1 :1.1173 ~~ J:: ~ u . ll 11 6 4!l 
L. 3 11 46 2. 920 :l. 940 ;_j, 010 I 3.090 3.010 2.990 2. 960 2. 950 2.920 2.880 2.850 2. 960 2. 950 3.020 3.060 3 .140 3.090 3.070 3. 020 2.9 0 :UliO .... !l:lO 2 ,!):.>() ·~ . !lliO ~ .Hl'lll ~. tO 1)11 1. . ·~~ lJ ;~ ~7 
U . 4 0 10 2. 837 ' 2.937 3.007 3.080 3.147 3 .210 3.280 3.293 3.280 3 .257 3.407 3.300 3.076 3.157 3 .l93 3.110 3.103 3.1 0 :.1.110 3.036 3.033 2.!1 0 :1.!15:1 :1.120 :1.11 n :1.u:lli :L0:1
7 ~~ l:'i 10 II . 5 ... .1 • • 
L. 4 12 30 3.0.SO 3.130 3.060 3.180 1 3.140 3.100 3.180 3.190 3.200 3 .130 3.150 3.240 3. 200 3.1 0 ;J.210 3.190 3.]50 3.230 3.190 3.140 3.120 3.1:111 ;!,)()() :1.150 :I.IJ!J(J :I.II!IO :!.():!() :: 1~~ :Ill ~,.-:- () m~ L. ~ 1 ~ 
u . 5 o 50 3.047 3.023 3 .040 3.067 1 3.090 3.098 3.137 3.130 3.190 3.163 3.158 3. 210 3.213 3.1 90 :3.160 3.140 3.133 3 . 107 3.097 3.060 a.011 a.o-21 :1.o:t1 :1.0 1i :I.O!ii :uli:l :1.0!IO 1 ,0 1 · .1 .,, ~ r.o 
L. 5 13 10 3 · 083 3. 053 3.110 3.103 . 3.133 3.160 3.187 3.227 3.270 3. 337 3.353 3.330 3.310 3.32:1 3.303 3.303 :J.297 3.307 3.313 3 .247 3.283 3 .2.">0 :1.~:!7 :1. •>.iO :1. 'liO ~: :~lo :1. ·~:JU ,; I 'l "' • • ; ;J ~ ;I 
u. 6 1 30 3.340 3.3so 3.370 3.390 1 3.390 3.360 3.380 3.350 3 .290 3.370 3.450 3.490 3.520 3.4 o 3.450 3.400 3.420 3.420 3.3 o 3 .430 :u_o :J.4:lo :u1n :1.4~!1 :!. 4:111 :J.I 11 ~ 1 ~1 •11~ ;r. ~ ~ 5 '1 
L. (j 13 55 3.450 3.457 3.477 3.530 1 3.500 3.450 3.437 3.387 3.363 3.385 3.403 3 .440 3.390 3.373 3.363 3.3 o 3.410 3.445 3.433 3.463 3.!>05 3.50'2 :l.!i:J:I :J.S irl ri,.',~ :U'li, :L~~: =~ 0 ;~ ti' }'l 33 5 14 u. 7 2 15 3.480 3.465 3.480 3.515 3.555 3.620 3.690 3.755 3.810 3.840 3.795 3.700 3.810 3. 40 3 .920 4.000 3.945 3.810 3.750 :3. 825 3. 55 3.745 :J.GIO :1. "IU .·1."·.17 t~~~. :l .. )j,) :J 1:1 :.1 I. 1;' ;~, 5 N 
L. 7 14 40 3.567 3.500 3.437 3.520 3.580 3.507 3.603 3 .663 3.663 3.630 3.660 3.640 3.663 3.557 3.537 3.517 3 .547 3.637 3.66:3 :J.G 0 3.760 :Lt1:10 :J.HG:l 3.~~~ " " :_.!·.::;~o) 4 I lj' ,·' -~ 4 50 
u. 8 3 5 3.565 3.542 3.537 3.458 3.408 3 469 3.520 3.522 3.536 3.607 I 3.563 3.400 3.305 :3.230 3.176 3.160 3.163 3.242 3.292 3.-55 3.227 :l.2J:I :1.-''2 :1.'-l;l :).• 7 :1.
175 ) I . !0 ''7 4 3 
L. 8 15 30 3.200 3.210 3.240 3.270 3.280 3:260 3.290 3.340 3.310 3.280 3 .300 3 .310 3.290 3.270 :J.250 3.235 3 .220 3.230 ~L200 3.140 3.100 3.120 :J.O!IO :1.o~ 1~~~ ~::::~~ ~::~ : ~ J, 1 :~ tj' ,,.} 1 4 -6 
U. 9 3 55 3.052 3.007 3.025 3.105 3.162 3.228 3.207 3.242 3.283 3.240 3 .247 3.240 3.290 3.240 3.150 3.093 3.053 3.015 3.018 2.9 7 2.9 :J.OI!i :I.U·I,) :J.(li:i r. 7 r ]5 ' :" j 3·l L . 4 13 
L. 9 16 20 3.103 3.133 3.167 3.220 3.240 3.260 3.317 3.333 3.343 3 357 3 373 3 390 3.370 3.367 3.3 i 3.400 'l 400 3.3 0 3.357 3.303 3.307 3.:107 :1.2 7 3.:lOO :I.:I:HI :J.:IOfl :t. l., ri :t ~fi '4 4 l 
U. 10 4 50 3.117 3.193 3.273 3.337 3.423 3.3i7 3.433 · a.490 1 3.417 3:427 3:457 3:450 3.460 3.442 3.417 3 .4-02 J:407 3.397 3.410 3.420 :3.407 :U9:1 :J.:li :J.:IfiO ~~::wl :J.:t:!:l :t.:lfii ll IIi 27 1 ~ :l 47 
L. 10 17 20 3.407 3.460 3.547 3.560 3.560 3.580 3.650 3.813 3.8H7 3.760 3.727 3.660 3.483 3.497 3.423 3.427 3.433 3.4 7 3.407 3. 597 ~·4737 :~· 94 !1i07 :11 · 04 ·6~ ::·~n ~::I~~: ~:~~~ i 4 ''7 53 :J :J(j U. 11 5 50 3.310 3.393 3.453 3.370 3.393 3.403 3.210 3.000 2.780 2.767 2.840 2.830 2.850 2 .860 2.913 2 .93 2. 53 2.740 2.640 2 .663 -· 7 · "'· · · · ·• · · ' ~.rwo ~. GU :1.0 u 7 17 2 G :1 24 











3.017 2.980 3.037 3.117 3.188 3.118 3.172 3.205 3.252 3.230 3.198 3.203 3.223 32 .2.933 :l- -1383 ?,·21<>9"37 :33.21 67~ 1 33 .21 44~ ~1: 7~3 ~·~.~7 :~-~-~~ ~-~~5 t l i~~ ~u~:~ :1.1:17 I 5 !.!7 0 . 0 . ~· s .. 165 3.188 3.182 3.187 3.16·7· a.l40 3.082 3.045 3.072 3.075 3.062 3.180 3.19!1 :1.200 :1.200 .1 1 .1. ,,. · ·' · <> •••• 16 • , · · · · · · • · · 5T1 :u,':! :~.r.n:, !J !i :1:; ••:; ":1 u. J 47 U. 13 7 55 3.148 3.210 3.253 3.2!)2 3.327 3.397 3.452 3.370 3.375 3.430 3.550 3 630 3 .692 3.697 3.683 3.685 3.705 3.752 3.7 ;, 3. 22 ' ' 3.i:!.i :1. fjl :).liOrl :J.... :l.!lli!l !J )II !'1 ''1 7 L. 2 35 Lur'. 1 34 20 25 3 .. 533 3.515 I 3.573 3.565 3.577 3.622 3.605 3.633 3.623 3.545 3.620 3:640 3.632 3.5GO 32 .. 599 32' -~06(71 ~.9533~ ~·~~~ 3. 402 3.332 3 ·303 ~·~~~ r~~ t~~~ L~~;: :~:,';~:: ~ . 7 1 ~ 10 7 :l.i ~1 47 IlJ. ";Ttl 
8 55 2.953 3.077 3.017 :2.6!)0 ! 2 .820 ......... .... ............. ............ . . ........... . 3.178 3.257 3.Hl0 3.060 2 .970 - .o -· 3 :463 
1 
............................. "':j', '.i:iu' "l '·,l 7 :J. 2G:J :l.~~:.l() :1.1':!:1 :J.W,:I :I.IJ!lll Ill :.!11 0 l'l H! " !. 
L. 14 21 20 2.746 2.787 1 2 .833 2.830 I 2.873 3.180 ,. 3.450 I 3.420 3.327 3.460 1 3.526 3.520 3.373 3.350 3.3BO 3.408 3.433 3:~~~ ·3· 44 ·1 3 .17:1 ~·ino .1 077 :~.o 1o :l.m~o ~~.!n:t \ :1.!l; 11 H :111 Hi~:; u. - 1 !i!) u. 15 n so 3.0G7 3.097 
1 
3.160 3.147 3.220 3.233 3.293 3.287 3.243 3.250 3.307 3 .380 3.397 3.382 3 .357 3.342 3.347 I :J.297 . • :1.-07 : ·04 r. :1 · 02 ~ 3 oou ., ,,;;, ~.!J711 ~.!Hi~ 11 ·o ·'·' 1:1 2:.! L . - 1 •!i ~: ~~ i~ ~g I ~:~i~ 1 ~:~~2 1 5:~~~ ~:5~~ I ~:ii~ 
1 
~:~~~ ~ ~:g~~ 1~ tg~g ~:8~~ ~:g~z ! ?:~~~ 1 ~:~~g ~:~~~ ~:A~~ ~:g~g ~:g~~ ~, ~:~!~ 1 ~:H~ : f~H tH~ t!~~ I t~~i t~~~ ~::!l~~ }),\;~ ~::~n t~;~~ 11'~.·,· ~!: ~:: ·~ ,~ I r: 1 fi L. 16 23 lO I 3.000 3.0;:>/ I 3.083 3.0R3 3.117 I 3.153 3.237 3.317 3.337 I 3.3<>1 I 3.373 3.380 :1.413 3.433 3.457 3.4- 3. . I . 3 560 !.. ........... ............. ............. ............. ............. ............. IU ltl . ,J .-f: ); g ~ .. ~: ~-'" .. . ~ ... :.: ~70.. r_' :65~ , .. 3. '30. '·· :.:s."". -r·-' ::.'~ .. [ . .'.:'.9". i· 3:'.2' ....• ~: '.~" . !···3 :"."" I 3 ".'~ ! ".: ":~. ::: :: :: :: i;~ :::::::: :: : :: : :: :: ::::::::: : { : :.:: ,: ::::: : f : : : : : : : .. :. ~-'~. : : : ,::::: :::~: : : : : ;:: ::: : :c:~::: : : :::;:::;~: n :\t: £: :· - ; ~5 g :; 
u. 18 12 2o , ............. 1 ............. 1 ............. , ............. 1 ............. / ............. , ............. 1 ............. , ..................... .... . , ............. ,. ~:~~~ ... 3:290' .. ~:230 ... 3:i'2o ..... 3.1oo I 3.240 I 3 . 150 ' 3.Joo I 3.ooo :Loon 3.0~10 ?l·o·1lo3 :; · ;ll:J~l, :•j.((',.W, ;;·i~·g :i:(,:j;, 1~ ll r,n w z• u. 2() 
r: ~~ 1~ !g I "I~·~r ri~J{' I' . ·~:~Zf l ''filf i'I~f' ···~:fi~·· ···n-~. T~if THgc·n~n·nlfr 3:!18 ugg 3:8~ u~g q~ i U!! ; tm t: I t~~~ t~b t~J~ ~:'!7~ r~~g ft~;;: ~:},~1:: :Llf I ~~ I~ .\:: :~ ~ {1:- g 1:
u. 20 l4 0 3.010 I 2.920 2.960 I .3.030 I 3.130 I 3.180 , .......................... , 3.260 .3.2~0 I 3.300 I 3.310 ~.420 3.430 ~.440 ~-410 :.1 3 0 I 3 353 3 320 3. :100 :l.277 :L231 .1.2J7 .1.2 17 .t. .... I.J .1.~ 111 :!.~Iii 17 l:~ ·2~ ''1 I'' ,,. 
L. 21 2 20 1 3.110 3.100 · 3.120 I 3.150 ! 3.1!:13 .
1 
3.250 3.290 , 3.367 3.423 3.463 I 3.470 I ?·~so 3.413 , 3.403 a. 4~3 3 ·6.,0 3· 640 3 ·G-IS 3 ' 64(1 3 G2a :J.!i7:; :u o :1.:1 !i :uon 3.·:mo :J.''"'fl :f.•.!f;.; 17 • U. 21 14 45 3. ::)55 3.275 3.255 3. ~5 3.300 3.3}0 3.36(1 3.4]0 3.420 3.460 I 3.505 1 3.;,60 3 .600 3.610 I 3 .6-0 ' oJ ' 'I • ' • 
----~-
It> nntl tlmt· of m n'- Ul •rltlln u 
1rru1 it. Time pr c din" th e 111"0 11 '~ meridiun tr 1-<it, ,·ttld rca 
4h. 30m. 4h. Om. 3h. 30m. 3h. Om. 
d. h. m. ~ t F t 11\rch , 1 59. L. 22 3 10 3.2eGO •ee . Feet. Feet. Feet. Feet. 
1. 40 3.170 ~·i~~ 33.~290o 3 ·303 3.357 3.330 
L. 4 5 . . ;:; :3.243 3.240 3.230 16 30 3.420 3.415 3.408 3.403 3.423 3.440 
24 " 0 .190 3.150 3.170 3.150 3.170 3.220 
4 l~ 25 ~:~~~ ~:5~~ 2 ·940 2 ·930 2.970 2.990 
L. 5 5 50 3 320 3 323 33.3112 3.170 3.155 3.133 
25 1 15 '. . . 50 :J.330 3.293 3.353 
L. 26 6 40 3.320 3.390 3.390 3.400 3.420 3.390 
u 26 19 5 33.403 3.4oo 3.360 :uno 3.207 3.360 
. . .447 3.470 3.547 3 630 
L. 27 7 30 3.790 3.800 3 730 · 3.733 3.663 u. 27 19 55 3 030 3. 3. 700 3.940 3.730 
L 2 15 ............. . ·943 4 ·170 4.093 3.943 u: 2 20 40 4.010 3.795 3.780 3.865 3.9 0 4.145 
~: ~ 2l 2~ '"3':2·~~:: :::~::~:i~::: :::~::~:~~:: :::i:~:~~::: :::~::~~~ :: 
~: 30 ~ 4g ~-~~~ g·!~~ 3·~~g 3.075 3:080 ~·i~3 
L. 31 10 25 3:100 3.06S 3.092 33·387 3.362 3:312 
. . .117 3.062 3.042 
u. 31 22 4 5 ... 3'.. 1 '95.. . . .. a· :i'85 .. . ... ii :i'95.. . . .. 3': 2'4ii.. .. . 3.: 4'2ii.. .. . 3.: soo .. 










1 II 5 
l 23 30 
~ 11 50 
3 0 10 
3 12 3!l 
4 1 0 
4 13 2 
5 1 50 
5 14 ~0 
6 2 45 
G 15 15 
7 3 45 
L. 7 16 15 
u. 4 45 
L. 17 20 
u. 9 5 50 
L. 9 1 20 
u. 10 6 50 
L. 10 19 15 
u. 11 7 45 
L. 11 20 10 
12 35 
L. 12 21 0 
13 9 25 
L. 13 21 50 
u. 14 10 10 
L. 14 22 35 
u. 15 11 0 
L. 15 23 20 
16 11 45 
L. 17 0 10 
17 1 35 




























































































































































































































































REPORT OF THE S~CRETARY OF WAR. 
I 
TABLE A 12-Continued. 
j( 
( u, upper; L, lower; + IJOtth;- Routh.] 














c_· Moon's arparent Sun's apparent 
1 c.l1 d~clination at declinatlou at 
I 
I ' ' ~it. time of her me- time ofmoon'a 
2h. (}m. lh. 30m. !h. Om. Oh. 30m. O Oh 30 I Oh 45 lh 0 II I rldian transit. merldlnn tran-1 ' m. · 111 • • m. lh. l&m. Jh. 30m. 2/t. Om. 2h. 30m. 3h. Om. 3h. 3Jm. 4h. Om. 4h. 30n , 5h. Om. 5h. 30m. 6h. Om. 6h. 30m. slt. 
Feet. Feet. Feet. Feet. Feet. Feet. F -~ - -------------
3_393 3.397 3.387 3.387 3.460 3.500 3.4~o {4e~1 {4~2 {3eJ7 I {2~o {"{~3 Feet. Feet. Feet. Feet. Feet. Feet. I Feet. Feet. d. h. m. • I I 
3.307 3.347 3.350 3.337 3.370 3.400 3 415 3.410 3.378 ,I 5.360 3.357 3.387 3.113 3.117 3.127 3.141 3.150 3.137 3.153 3.153 18 1 50 L. 23 13 L. 0-41 
3.373 3.390 3.398 3.442 3.720 3.722 3"697 3 3.360 3.317 3.310 3.307 3.313 3.350 3.387 3.420 18 14 20 u. 24 54 u. 0 53 
3.280 3.270 3 ."290 3 .260 3 .260 3 .240 3:215 3 :~~J 3.627 3.595 3.558 3.492 3.462 3.522 3.515 3.4], 3.367 3.331 3.232 3.232 19 2 45 L. 2614 L. 1 6 2.980 2.950 2.940 2. 920 2 .400 2 _610 2 .675 2.740 ~·~~g ~·~~g ~·~~~ 2.990 3.ooo 3.020 22 .. ~, 08o0 3.05o; 32 .. o8~o0 3.110 3.090 3.040 19 15 10 u. 21 12 u. 1 11 3.133 3.320 3.477 3 .. 570 3.630 3 .660 3 .730 3 720 · · · .2.800 2.760 2.780 2.8201 u 2.890 2.880 2.940 20 3 40 L. 27 4 L. 1 30 3.413 3,413 3.4i3 3,430 3,450 3,397 3,377 3:357 3,720 3,745 I 3,607 3.537 3,515 3,485 3,467 3,36, 3,280 3,232 3,255 3,345 20 16 5 U, 28 2 U, 1 43 3. 320 3.380 3.440 3.360 3.410 i 3.320 3.290 3.250 ~ ·~~~ J. ~~5 I ~ .293 3.300 3.270 3.253 3.200 3.290 3.287 33 .. 330100 3.350 33 .. 339470 21 146 30 L. 27 53 L. 1 55 
3.340 3.480 3.537 a. 480 3 .640 3_500 3 _363 3.293 · · · · 3 :~~~ 3.210 3.270 3.270 3.2oo 3.160 3.270 3.450 21 55 u. 21 25 u. 2 7 3.763 3.787 3.707 :1.653 3.600 3.580 3.577 3.650 3·353 I ~·§~~ 3.613 3.493 3.380 3.450 3.36. :3.310 ?·~07 3.430 3.437 22 5 20 L. 26 36 L. 219 




4.o9o ............. 6 10 L. 24 2 L. 2 43 
.... :.:~.:~ ..... ~:~75 4.040 4.no 4:2oo 1 ..... : ............ :.~...... · ..... ::.~ ... '~' .. ~.:~.:~ ..... ~.:~~ ....... ~.:~.~~- .... ~.:~.~~ ...... ~.:~.~: ... ... ~.::~~... 3.85< ... ~.:~.~~ ... ... ~::.~~ ... ... :.:~.~~ ...... :.:~.~~... ~~ 1~ ~~ E: ~~ ~ E: ~ 5~ 
. ......... .. .... · ............ · ............ · ... 3 ..46o ... ] ............ · ............ · ............ -1 ............ ·1 ............ • ............. ............. ......... . ... ............. .. ........... 1............. ............. ............. 24 19 20 u. 18 12 u. 3 20 3.19B .. "'3"i'58". "'3"i'6ii'. "'3"i'i5". 3.060 "';"""". ............. .. ........................ ,............. ............. 3.310 3.290 3.330 3.300 3.260 I 3.240 3.290 3.300 25 7 40 L. 15 50 L. 3 32 
3 200 3'iw 3 ·215 3 ·210 3 ·900 ~·g~~ 3.107 3)62 3.210 3.255 1 3.191 3.187 3.073 3.132 ~{.182 3.09o! 3.170 3.123 3.051 3.052 2s 20 s u. 1311 u. 3 44 
3 :193 3 :157 3 :155 3 :242 3 ·330 1 3 · 3~0 ~·~ig ~-~~~ 3.1~o 3.160 1 3.165 1 ·2!0 3.260 3.330 3.395 3.46 3.495 3.490 3.450 3.440 26 25 L. 10 36 L . a 56 
.... ~.:~.~~ ...... ~.:~~~ ..... ~.:~.:~ ... ... ~.::.~~ ... ... ~.:~~~ .. , ... ~.:~.~:.. 3:a73 3:367 ~:~9~ ~:~i~ ... ~.::.~~ ... ... ~.:24.-_0'.85 .... ... ~.::.~~ .. ... ~.::.:~ ...... ~.:~.~:... 3.340 ... ~.:~.~~- ·! .. -~.:~~~ ... ! ... ~.:~~~ ..... ~.:~.~~-. I ~~ 2~ 4~ L:- ~ ~~ E: +: 1~ 
3 545 3 650 3 690 3 74
,.. 







..... .. .......... · ............. ............. 3. 3.442 3.467 3.435 3.38 3.<:19 3.227 :J.245 1 3.19 ............................................... ........... .. 
• • • • ;:, • I · · • 0 3.945 3.990 4.015 3.995 3.905 3.765 3.ni 3.815 3.74r. 3.660 3.585 3.700 3. ~60 27 21 25 . - 1 52 . + 4 31 
t~H 2~~~~2 2~~t!:~ 2~~~] 4~~?~~ i:~~~ . t~~~ 4\~7J 4\~6J 4\;4g ,. 3.49~3 4:~~~ t~6i! 43"t.t ';"t.,~ I l~l~ t'l; I l !;; }o'.i8 I nz:: ~ J 1! r.::;: ll~ L. : ~ 
3.360 3 340 3.283 3 493 3 20 3:!~~ ~:~~~ ~:~~~ ~:~gg ~:~~ I ~J~~ 3.657 t~g t+~~ ~:~~~ 3.470 3.337 3.433 3.400 -9 1~ ~~ L. 7 - L. ~ 1~ 
3.697 3:737 3.5!)3 3:663 3:i10 3.787 3.667 3.700 3.720 3.667 3.553 3.510 ~-~g 3.397 3 503 3.561 3·~i~ '1 3·g~ ~j!~ ~-~~~ ~ 20 E· ~~ i3 L. s 30 ~·~~~ ~·~32~ ~·~~~ 3.390 3.350 3.340 3.350 3.320 3.280 3.240 3.180 3.220 3:380 3.320 3:340 3.31Q ..... : ............ :....... 3.290 3:270 1 33 . 16 u. 5 43 
· · · . 3.443 3.480 3.525 3.517 3.503 3.428 3.361 3.275 3.320 3.347 3.313 3.375 3.307 3.330 3.327 3.313 :3.265 l 20 5 L. 18 45 L. 5 56 t~~~ ~:~~~ t~~~ ~:~~~ t~~g t!~~ t~~~ ~:~~~ ~j~~ ~:~g~ t~~~ ~:~~~ ~:~~~ ~:~~J 3:~~~ ~:~~~ t~~ ~j~g ~:i~~ 3:i~~ ~ 2~ ?,~ L. 2~ 1~ L. ~ 1~ 
3.375 3.395 3.380 3.405 3.340 3.325 3.310 3.315 3.320 3.310 3.325 3.320 3.290 3.235 3.215 3.220 3.230 3.240 3.225 3.160 :1 10 1 25 2 U. G 30 
3.295 3.355 3.420 3.420 3.450 3.560 3.590 3.575 3.560 3.545 3.535 3.515 3.465 3.420 3.385 3.35( 3.395 3.410 3.420 3.450 3 22 4 L. ~6 25 L. 6 41 
3.570 3.585 3.615 3.625 3.740 3.750 3.720 3.650 3.580 3.645 3.655 3.610 3.600 3.620 3.610 3.57 3.550 3.550 3.540 3.505 4 11 l 2i 23 u. 6 53 
3.575 3.605 3.665 3.715 3.730 3.810 3.800 3.780 3.760 3.790 3.800 3.740 3.710 3.685 3.655 3.62. 3.590 3.550 3.510 :~.425 4 23 4 L. 27 52 L. 7 5 
3.500 3.505 3.560 3.610 3. 370 3.520 3.545 3.550 3.505 3.485 3.470 3.445 3.43 3.465 3.535 3.555 3.520 5 12 1 u. 27 51 7 16 
3.533 3.567 3.603 3.637 3.620 "'iJ':{ii7'" '"ii:6'25'" '"3':6'i(i" 3.59.8 3.593 3.570 3.553 3.530 3.547 3.540 3.53 3.477 3.443 3.4 0 3.443 6 0 53 L. 27 -3 L. 7 28 
3.790 3.987 3.950 3.883 3.980 4.013 3.907 3.860 3.837 3.890 4.037 4.140 3.940 3.8oo 3.77o 3.78 3.813 3.793 3.723 3.6 a 6 13 23 26 21 u. 1 41 
3.860 3.920 3.953 4.030 3 .. 980 4.020 4.070 4.083 3.983 3.983 3.920 4.603 4.300 4.010 3. 90 3.447 4.860 4.220 3.953 4.240 7 l 53 L. 24 59 L. 7 5~ 
3.807 4.340 4.487 4.773 4.490 3.900 4.250 4;.580 4.782 4.820 3.990 4.310 3.860 4.580 4.680 4.4ld 4.040 4.637 3.940 4.63 7 14 23 u. 23 5 u. 8 3 
4.180 4.290 4.520 4.120 4.210 4.290 3.860 4.000 4.530 4.400 4.200 4.180 4.550 4.520 4.460 4.22 4.230 4.150 4.170 4.470 2 -4 54 L. 14 
3.730 3.900 4.140 3.910 3.960 3.930 4.080 4.170 3.990 3.870 3.730 4.120 3.970 3.700 3.910 4.23Q 4.030 4.3 0 4.230 3.760 F l 1 21 8 26 
3.873 3.863 3.747 3.900 3.970 4.000 3.985 3.943 3.890 3.790 3.627 3.627 3.753 3.923 3.890 3.971 3.917 3.563 3. 57 4.03:) 9 3 43 L. 15 32 L. 8 37 
4.042 I 3.955 3.815 3.948 4.150 4.105 4.220 4.233 4.062 4.023 4.343 4.085 :3.890 3. 00 3.650 iL82 4.138 4.007 3. (i5 3.760 9 16 8 12 30 u. 49 
3.700 3.850 3.910 3.980 4.090 4.130 4.115 4.100 4.115 4.130 4.080 4.270 3.950 3.990 4.280 4.05 3.740 3.820 3. !lO 3. 70 10 4 33 L. 9 13 L. 9 0 
4.068 3.968 4.133 4.278 4.430 4.350 4.270 4.023 3.887 3.832 3.917 4.087 4.187 4.015 3.872 !1.83 3.930 3. 2 3.745 3.375 10 1G 5 55 U. 9 ll 
3.180 3.120 3.067 3.017 . 2.730 2.790 2.773 2.813 2.862 2.887 2.997 3.080 3.133 3.210 3.2 7 3.277 3.233 I 3.253 3.310 3.297 11 5 23 L. + 2 36 L. 9 22 
3.300 3.493 3.482 3.560 i 3.500 3.840 3.950 ........ 3.750 3.660 3.62 3.640 3.530 3.407 3.373 11 17 43 u.- 0 46 u. 9 34 
4.017 3.970 3.887 3.527 'I 3.180 3.123 3.133 '"3':i'48"' '"3':i'57"' '":i:i'78'' '"ii'67"' "'ii.075 '"3':247'. 3.198 3.045 :L077 3.105 I 3.0 3.142 3.20 12 6 L. 4 L. 9 45 
3.300 3.430 3.400 3.380 3.290 3.340 3.295 3.250 3.330 3.410 3.680 3.530 3.500 3.560 3.420 3.38 3.470 3.360 3.200 3.230 12 1 :13 u. 7 26 u. 9 56 
3.500 3.550 3.61i 3.667 3.570 3.543 3.657 3.643 3.583 3.573 3.620 3.657 3.570 3.500 3.460 3.41 3.437 1 3.510 3.6 o I ~·6r 13 6 53 L. -10 3.:i L. +10 7 tg~~ ~:g~~ . t8~~ !:g~~ ~:1~~ tg~ tn~ !:I~~ ~:n~ !:~~~ t~~~ ti~~ tg~~ t~~~ ~:~0~ ~:~~ 3:~~~ I ~: 4~~ I ~:~3~ ~:9lg II n l} !a L: -l~ ~~ ~: +t~ ~ 
3 .827 3.840 3.865 3.937 3.940 3.873 3.853 3 .870 3.83o 3.820 3.753 a.1n 3.693 3.707 I 3.s6o a.61 3.5 o I a.sa3 3.s6o . t4 2o 1 5 3.750 3.770 3.790 3.820 3.740 3.670 I 3.650 3.640 3.620 3.600 I 3.680 3.670 3.630 3.5 0 3.560 3.54 3.550 3.520 I 3.530 3.510 15 33 L. 21 16 L. 10 50 
dings of tid e-gauge. 
REPORT OF THE SECRETARY OF WAR. 
TABLE A 12-Continned. 
LU, upper; L, lower; +North; -South.] 
. f.--, --.d. -~--­
Date and ttmc o moon s men tan 
transit. 
Time pn~ceding the moon's transit, and reading> of tide-gauge. Moon in 
meridian. Time ufrcr th e moon's meridian trausit, and readings of tide-ga uge. 
I 











L . 22 
u. 22 
L . 23 
u. 23 



































































1 11 15 
1 23 40 
2 12 10 
3 0 35 
3 13 5 
4 1 35 
4 I4 5 
5 2 40 
5 15 IO 
6 3 4G 
6 I 6 10 
7 4 40 
7 17 10 
8 5 40 
8 18 5 
!} 6 30 
9 I8 55 
10 7 20 
10 19 45 
11 8 10 
11 20 30 
12 8 55 
12 21 20 
13 9 40 
13 22 5 
14 10 30 
14 22 55 
15 11 20 
5h. 30m. 5h. Om.. 4h. 30m. 1 4/t. Om. ~h. 30m . 311. Om. l_:h~~ 1 2h. Om. l h. 30m. l h. Om. Oh. 30m. Q Oh. 30m. Oh. 45m. lit. Om. II!. 15m. lh. 30m. 2/t. Om. 2h.3:Jm. 3ft. Om. 3h.30m. 
Feet. Feet. Feet. Feet. Feet. Feet. I P, t Feet. Feet. Feet. Feet. Feet . Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
3 463 3 .473 3 .493 3.sn 3.5.27 3.583 3.({Io 3.647 3 .610 3 .637 3 .670 3.7oo 3.77o 3.773 3.763 3.793 3.843 3.927 4. 023 3 .99o 3.9I3 
3:775 3 .812 3 .887 3.925 3 .913 3.932 1 3 .95o .
1 
3.925 3 .878 3.no 3.783 3.780 3.85s 3 .863 3. 868 3.877 3.887 3.873 3 .895 3 .9I7 3 .903 
3.793 3.780 3.737 3 .700 3.697 3.740 I 3 .753 
1 
3 .797 3.873 3.880 3.9I7 3.970 4.076 4 .090 4.160 4 .170 4 .140 4.060 4.010 4.067 4.220 
3 .630 3.3so 4 . 275 4.72o 3 .590 4 .660 4.3oo 1 3.980 4 .155 4 .240 3 .990 3.990 4.135 3.9so 4.045 4 .120 4.1oo 4 .o7o 3.965 3 .835 3 . 795 
3.980 3.935 3.950 I 3.935 3.910 3.995 4 .105 4.305 4.8 70 5.000 4.SI5 4 . 700 4.525 4.480 4.370 4.260 4.220 4.115 4.040 3.995 3.955 
3.613 3.610 ::!.720 3.950 3.997 3.777 3 .910 4.133 3.947 3.980 4 .037 4 .090 3.847 3.797 3.767 3.747 3.760 4.013 4.140 3.773 3.613 
3. 922 4 .1o3 4 .195 1 3. 977 3.892 3.823 3.970 4. 105 4 .o8o 4 .310 4.240 4.440 4.295 4.310 4.360 4 .480 4.590 4 . 745 4. 798 4. 638 4 .355 
4.190 4.270 4.320 ; 4.280 4.270 4.240 4.190 4 .230 4.230 4.360 4.410 4 .570 4.390 4.350 4.310 4.255 4 .200 4.280 4.320 4 .290 4.360 
4.450 ............ ...... ....... ............. '1.420 4.260 4.310 4.450 4 .510 4.380 4 .420 4.530 4.490 4.430 4.370 4 .380 4.390 4.310 4.090 3.970 3.950 
3 .993 3 .967 3:957 • 4.017 4 .040 3.970 3.963 3.963 3 .883 3 .843 3.887 3.890 3.937 3.9I8 3.883 3 .848 3.8I3 3.797 3.773 3.740 3.697 
3.680 3.660 3.630 3.655 3 .660 3.635 3.605 il.6 10 3 .645 3.665 3.685 3.690 3 . 690 3.730 3.715 3.700 3.675 3 .6I5 3 .560 3.525 3.505 
3 .820 3 .837 3.773 3.757 3.777 3.820 3.843 3 .857 3.907 3.957 3 .943 3.870 3.900 3 .903 3.873 3 .820 3.843 3.827 3.767 3.833 3.897 
3 .713 3 .697 3 .760 3.713 3.823 3.880 3.910 3 .867 3.943 4 .030 4 .010 3.920 3.847 3.873 3.923 3.943 3.880 3 .877 3.907 3 .973 4 .040 
4 .033 3 .987 3 .990 4 .180 4. 190 4.213 4.267 4 .327 4 .300 4.317 4 .317 4.390 4.300 4.277 4.3IO 4.363 4 .367 4 . 430 4.470 4 .510 4.537 
4 . 470 4 .330 4.350 4.220 4.260 4.270 4.300 4 .340 4 .430 4.340 4.280 4.320 4.250 4.230 4.2IO 4.200 4.200 4 .150 4.200 4.210 4 .170 
4.297 4 .277 4 .527 4. 703 4.790 4.640 4.553 4.557 4 .633 4.610 4 .527 4.540 4.530 4.523 4.510 4.533 4.590 4.603 4.523 4.523 4 .547 
4 . tJ40 4.370 4 . 340 4.380 I 4 .390 4.310 4.360 4.310 4.340 4.290 4 .210 4 .370 4.420 4 . 440 4. 460 4. 450 4 .440 4.370 4.250 4 .280 4 .260 
4 .127 4.100 4.120 4.163 II 4. 153 4.16J i 4.207 I 4 .153 I 4.167 4.217 4 .217 4 .240 4.283 4.275 4.260 4.248 4.247 4.220 4.230 4 .207 4.177 
4.000 I 3.963 3 .937 3.897 I 3.887 3.900 I 3.913 3 .950 I 3 .993 4.020 4.[Jl0 4.040 4.077 4.073 4.063 4.062 4 .060 4 .073 4 .067 4.007 4 .013 
3. 920 3. 940 3 .920 3. 950 1 3.950 3. 980 3 · 940 3.920 3 . 960 3.990 4 .0I0 4.050 4.040 4.095 4 .I50 4.190 4 .230 4.220 4.170 4.190 4. I20 
3 .900 3. 887 3.930 3.937 I 3. 970 4.027 4.050 I 4.113 I 4.153 4.173 4.207 4.250 4.250 4 .263 4.273 4 .280 4.280 4.260 4 .237 4.203 4 .210 
4.I7s 4 .195 4 .210 4.205 4.2oo 4.230 4.26o 4.26o • 4.23s 4 .205 4.215 4.250 4.245 4.260 4.245 4 .23o 4.235 4.22o 1 4 .1 95 4.175 4.165 
4.043 4 .os3 4.028 4.073 4.088 1 4.073 . 4.045 [ 4.070 - 4.073 4.095 4.127 4.180 4.207 4 .197 4.190 4. 19o 4.I92 4.195 I 4 .158 4.o88 4 .022 
3.907 3 .908 3.943 3.942 I 3 .982 4.015 I 4.012 4.042 4 .082 4 .115 4. 103 4.120 4.128 4. 120 4.105 4. 093 4.083 ... 1 .. :·~·5:.,·27 .... ,, ... ! ..:·~·~"~"" ... ! .. :·~·~,·~ ....... 1 .. : ·~·4~·~ .... 






















































































































I 4 .173 
4.383 














































































































































































































































































4 . 12.') 






































































































































































































~ft. tfln o l lu·r " "' lhnrulu 
rftll n 1n111 fr. mrrltllu 
4h. Om. 41t.30m. 511.. o_m.. I __ 51L.30m. I GIL. Ont. GIL. 3m. ft. 
- I --.I /-
Feet. Feet. Feet. 1 l<cet. Feet. Feet. d. 
)~[~ XJJ )JJ i)6JJ , )~~ J P.~ 1 1!76~ J 1 I 3.815 4.040 3. 750 3. 25 1 3.97;) 4 .040 10 
3 .895 3.825 3.720 3.640 3.625 3.620 17 22 I 
3.677 3.860 3.900 3.·0 3.710 3.730 11 11 I L. 
4.217 4.142 4.987 4.040 I 4.0 5 4.0 1 2:1 
4.330 4.260 4 .370 4.390 4 . 450 ............. 19 1:2 L. 
4.110 4 .030 4.090 3.970 4.ooo 4.020 o o I u. 
- 3.687 3.737 3.747 3.700 I 3.667 3.680 20 12 L. 
3.520 3.605 3. 725 3 . 790 I 3. 10 I :3. 10 21 1 I u. 
3.887 3.843 3.800 3.753 3.777 3.670 21 13 L. 
3.940 3.933 3.940 1 3.947 4.077 4.047 22 2 u. 
4.567 4.687 4.570 4 .5 0 I 4 .473 4.473 22 14 2 L. 
4. 150 4.140 4. 100 4.050 4.190 4 . 210 23 2 4 u. 
4 . 483 4.503 4.497 4.510 4.483 I 4.420 23 15 13 L. 
4.340 4.450 4.490 4.320 4.250 4.1 0 ~4 3 33 u. 
4.I37 4.060 4.063 4.060 4.010 4.010 24 I5 53 
3.977 3.963 3.963 3.973 3.957 ' 3.940 2.'i 4 13 
4.1oo 4.I2o 4.o9o 3 .980 3.99o 3.94o I 2s 16 33 
4.250 4.237 4 .1 87 4. I43 4.103 4.155 .. 26 4 53 








L. 1 211 
1 26 
L. I 35 
1 45 
L. +I 54 ... ~:.::.~ ... 
1 
... ~ ... ~~~ ... ... ~ ... :~~ ..... . ~ ... :~~ ...... ~ ... :~.~ .. ./. .. ~ ... ~~.~ ... ' ~~ 1~ ~g 1 r: +16 gg 
4.028 3.950 3.977 3.963 3.943 I 3 .949 ........................................ .. 
4. 117 4.090 4.073 4.077 4 .093 4.073 2'3 6 23 u. +I3 45 '"iJ'.'+'i ..... 
3.970 3.940 3.870 3 .930 3.960 I 3.970 28 18 48 L. 16 33 
4. 187 4.157 4.160 4 .150 4 .163 4 .163 29 7 I3 U. 19 I9 
4 .203 4.160 4.187 4.200 4.150 4.143 0 8 16 L. 20 50 
4 .080 4.123 4.I20 4.187 4 .157 4.127 0 20 4I u. 23 35 
4. 180 4.I70 4.127 4 . 160 4.037 4.077 1 9 11 L. 25 18 
3.953 3.93o 3.963 3 .997 4 . oo7 ! 3.995 1 2I 41 u. .26 35 
4 .005 3.985 4.002 3.955 3 .872 3.822 2 10 11 L. 27 24 
3.820 3. 807 3.813 3.787 3.767 3.777 2 22 4G U. 27 45 
3.890 3.863 3.863 3.893 3 .890 3 .873 3 11 16 L. 27 34 
3.9IO 3 .877 3 .843 3. 807 3.927 3.963 3 23 46 u. .26 52 
3.883 3.867 3.873 3 .907 3.913 3.913 4 12 16 L. 25 42 
3 .910 3.893 3 . 880 3.907 3.903 3 . 890 5 0 46 u. 24 4 
4.010 4 .003 3.930 3 .9IO 3 .963 3 .983 5 13 I6 L. 22 2 
4 .373 4. 390 4 .353 4.3I3 4.310 4.303 6 I 46 U. 19 43 
4 .500 4.5SO 4.473 4.380 4.517 4.522 (i 14 11 L. 16 59 
4 .330 4.350 4.280 4.280 4 .290 4.230 7 2 36 u. 14 9 
4 .217 4.390 4.500 4.410 4 . I57 4 .090 7 I5 I L. IO 58 
4.230 4.163 4.080 4 .020 4.0IO 3.957 8 3 26 u. 7 54 
3.970 4 .015 3.885 3.910 3.917 3.930 8 15 51 L. 4 26 
3.907 3 .850 3.833 3 . 847 3.860 3.877 9 4 I6 u. + 1 20 
4.100 3.970 3 .970 4.100 4.080 3.970 9 16 36 L.- 1 57 
3 .923 3.887 3.905 4.000 3 .970 3.952 10 5 I U. 5 13 
4 .373 4 .367 4.290 4.I67 4.020 4.010 10 I7 26 L. 8 23 
4.317 4.277 4.273 4 .263 4.270 4.270 11 5 46 u. 11 25 4 . 38~ 4.465 4 .375 4 .277 4.213 4 .183 11 18 11 L. 14 18 
4.080 4.230 4.210 4.390 4.560 4.480 I2 6 36 u. 16 59 
4 . 087 4.103 4.127 4.133 4.073 4.050 12 I9 I L. 19 26 
4 .043 3.999 3.940 3 .933 3.847 3.850 13 7 26 u. -21 37 
L. 1 14 
U. I 2-J 
L. 1 32 
u. l 41 
L. l 50 
U. J 59 
L. I 
u. 1 17 
L. 1 26 
u. l 35 
L. 1 43 
U. 1 5.2 
L. I I 
U. 1 9 
L. 1 17 
U. 1 2.."i 
&: }1 ~~ L. 1 51 
u. 1 59 
L. I 6 
U. 1 I4 
L. 1 21 
u. 1 29 
L. 1 37 
U. 1 44 
L. 1 51 
U. +I 59 
6* 
REPORT OF THE SfCRETARY OF WAR. 
TABLE A 1~-Continued. 
[U,upper; L, + notth; - south.] 
D~tc and time of moon's lllCridian 








Time after til e uwon>;; mcridiun trausit, and reading" or tide-gauge. 
511. 30m. 511. Om. 4k. 30m. 4k. Om. 311. 30m. 
's age at time 
of meridian tran-
sit. 
Moon'> nppurent Sun's apparent 
declination at tlcclinatiou at 
time of her me- time of moon's 
ridian transit. m eridian rran-l ------,----~------,------,------~-~-----.-------,------~----·--··-----~------l-------~! -----~------·n-----,------,,-----~~-----,-------,------,------~-------,1------]-----~---- ---~- 1 1 sit. 
211.. 30m. 2k. Om. lh. 30m. lh. Om. Ok: 30m. 0 Ok. 30m. Oh. 45m. lk. Om. lh. 15m. lh. 30m. 2/t. Om. 2h . 30m. :Jh. Om. 3.i. 3Qm. 4h. Om. 1
1 
4h. 30m. 5/o, Om. 5/t. 30m. 6h. Om. l_61t._30_"'· 1 
-d. - h-. -::-l---~-ee-l.--!;--Fe-et-.--!-F--e-et-.. -l·-1'-'e-et-.- -i---F-ec-t.-!--l- -- I--F<-e-ct-. -I--F-ec-t.- i!--F-ee-t.-I-:F-'e-et-.-I ·--F-e-et-.-l--~-eet-. -i---F-ce-t.-I---F-ee-t.-l-r-F:-e-et-.-!·-~-e-et-.-l·-1-,e-et-. --~-.,-·et~l--~-cc-t. --l-1-?e-et-. · - I ---F-ee-t.-- ! ----~ ------ll--~-e-et-.-;-1--e-et-.-- - :F'eet. -~~' Fe:. /---d.- - -h..- --.. m--.··-- J - ~~=:;-~~-~-~~-:-1~-16 
L. 15 23 1s 3.96o 4.o6o 3.95o 3.9oo 4.1oo 4.o7u 4.15o 1.220 4.uo 4.o3o 4.190 4.290 4.320 4.2oo 4.120 4.o3o 3.980 4.35o 3.96o 4.o4o to4o '1 /·;·.to 4.o2o 3.910 :L92o 3- 900 i~ 2g i~ u . 
25 4 
u. 19 13 
u. 16 12 10 4.067 4.083 4.180 4.013 3.997 4.120 4.093 4.147 4.123 4.207 4.170 4.170 4.153 4.163 4.137 4.133 4.100 3.960 :L950 3.963 3:980 3:963 3.897 33:~~~ ~-~~~ I ~-~~~ 14 21 41 L. 26 16 L. 19 20 





15 10 11 
u. 27 1 u. 19 28 





990 1 4 
.421) !5 22 36 L. 27 36 L. 19 34 














16 11 1 U. 27 40 U. 19 40 
U. 18 13 55 4.403 4.490 4.477 4.445 4.%2 4.522 4.587 4.650 4.627 4.645 4.690 4.678 4.643 4.603 4.607 4.632 4. 698 4.685 4.638 4.663 4.577 4.573 I 
3 
!6 23 31 L. 27 24 L 19 47 






45 u. 19 54 
u. 19 14 50 4.240 4.263 4.253 4.227 4.267 4.327 4.347 4.360 4.317 4.303 4.330 4.340 4.362 4.367 4.362 4.337 4.300 4.257 4.227 4.000 4.210 4.213 4.230 4.260 4.290 I 3 ·jFo~ 17 23 21 L. 25 47 L. "" 0 L. 20 3 15 4.330 4.325 4.350 4.365 4.345 4.260 4.210 4.235 4.315 4 385 4 430 4.470 4.470 4.480 4.490 4.475 4.460 4.450 4.460 4.450 4.400 4.370 4.375 4.405 4.310 I 4 ·2 0 18 11 46 u. 24 32 u. 20 7 U · 2<l 15 40 4.273 4.227 4.230 4.323 4.280 4. 320 4.370 4.360 4.397 4:440 4:500 4.507 4.632 4.557 4 .5B2 4. 603 4.607 4.500 4 340 4.230 4.110 3. 893 3. 630 4.233 4.127 4. 0 
19 
O II L 
22 57 
L 20 13 ~: ~l ~~ 2; t~l~ t~~ u;~ u:i :::~ 4 ' 1" gg; u~g n:~ ::m ::m ::m ::~~~ 4 087 :~~ :m :m u:: fMg :~~ 4· 153 4.132 t: tg~ ~:~~~ I ~:m 19 12 31 u 21 11 u: 20 
20 
L 












4.068 4.063 4.033 3.967 3 ' 983 3 ' 8s4637 3.880 3.923 3.933 I 3.917 20 0 56 L. 19 9 L. 20 26 . .:; 5 3.96 4.103 4.107 4.147 4 .180 4.167 4.125 4.095 4.110 4.060 3.953 3.960 3.907 3. 00   1.3 1  u. 16 56 u. 20 32 u 22 17 10 3 917 3 920 3 897 0 33 4.123 4 113 4.103 4 073 4 020 4.013 4 0 3 0 3 980 3 ~90 3.920 3.920 1. 4. . ·-





0 3 990 21 
1 36 L. 14 32 L. 20 38 
L. 23 5 ao uoo 4.ow 3.940 3 .9oo 4.ooo 4. 020 4.000 4 .o3o 4.010 4 .o9o 4.040 4.060 4 .oro a .960 a .940 3 .94<1 4 .o5o 3.980 4. oao a. 990 a. SGO a .950 a .930 . ·• · , · · 
21 14 1 
u. 
11 59 
u. oo " 
u. 23 11 55 a .953 3.910 3.897 a. 930 3. n3 4.0S5 4 .ow 3. 995 4 .o2s 3.997 4 .oso 4.040 4.020 4 .ors 4 .oo7 3. 983 3.9os a .892 a .865 3.877 3. 945 3.955 4.017 3. 988 4.022 3 · 933 
22 2 21 
L. 
9 19 
L. 20 49 






32 U. 00 54 
















220 4 200 4 170 4

























4G U. II 11 U. 21 27 
u. 21 20 40 4.058 a .943 a . 977 3.973 a .91 7 3 .98o 4. OI3 4.037 4 .osa 4.103 4.060 4 .o8o 4.050 4.040 4 .o40 4.021 3 .9so a .020 a .&75 3. 89o 4. o4o 4 .I03 4.003 3.860 




















U. 29 22 211 4. 473 4.517 4.610 4.623 4.510 4.423 4. 487 4.557 4.613 4.590 <.590 4.570 4.550 4.520 4.503 4.513 4.540 4.573 4. 510 4.463 4. 440 4.410 4. 400 4.373 4. 407 4 · 517 L 
21 51 
L. 30 10 50 4.540 4.457 4.380 4.420 4.410 4.380 4.450 4.560 4.553 4.507 4.530 4.527 4.497 4.457 4.430 4.430 4.403 4.410 4.393 4.340 4.440 4.493 4.497 4.483 4.527 4.603 28 ·6 56 L. 23 44 · 
5 u 30 23 20 4 723 .( 642 "48 4 530 4 560 4 r:13 67 4 .300 4.290 28 19 26 u. 25 24 u. 21 5 · · · 4.627 4.550 4 .47a 4.410 4.380 ! :m 4.4rJ7 !::~~ : :l~~ 4.590 4. 610 4.537 4.> · · ·• 4.420 4.357 4 .307 4.280 4.263 4.2 
29 7 56 
L. +
26 
ao L, +22 0 
L. 




4.: 3.~3..... . .:3.10... 4.2S3  ·381 4·383 4 . 410 ............... 4. 3137.. ...... .. .... . 4.310 . "4':303" "4:327" ... ,.:;Oii" "'4 :iiSii" "4':307" ... ,.:;;;,; .. . "4:207" "'4:2i'i" "4':i97" "'4:240' .. ·;·:203" "'4:2i , .... ·:; :267" "'4:283 ......................................... .. u. 1 0 25 
L. 1 12 55 
u. 2 1 30 
L. 2 14 0 
u. 3 2 30 
L. 3 15 0 
u. 4 3 30 
L. 4 16 0 
u. 5 4 30 
L. 5 16 55 
U. 6 5 20 
L. 6 17 45 
U. 7 G 5 
L. 7 18 31J 
lJ. 8 G 55 
L. H l!J 15 
u. !) 7 40 
L. !) 2ll 0 
IJ. 10 li 2.1 
L. 10 20 !i ~J 
11 9 1.1 




































































































































































































































































4.7 ... 0 















































































































































































































































































































0 11 5 
0 23 35 
1 12 10 
2 0 40 
2 13 10 
3 1 40 
3 14 10 
4 2 40 
4 15 10 
5 3 35 
5 16 0 
6 4 25 
6 16 45 
7 5 10 
7 17 35 
8 5 55 
8 18 20 
9 li 40 
9 1~1 5 
10 7 30 
10 19 55 
11 8 20 
u. +27 24 
L. 27 38 
u. 27 20 
L. 26 30 
u. 25 10 
L. 23 22 
u. 21 9 
L. 18 35 
u. 15 50 
L. 12 48 
u. 10 55 
L. 6 25 
U.+ 3 3 
L.- 0 12 
u. 3 36 
L. 6 39 
u. 9 44 
L. 12 39 
u. 15 25 
L. 17 58 
u. 2J 17 
L. 22 19 
u. +2'2 4 
L. 22 8 
u. 22 12 
L. 22 16 
u. 22 20 
L. 22 24 
u. 22 27 
L. 22 30 
u. 22 34 
L. 22 38 
u. 22 41 
L. 22 44 
u. 22 47 
L. 22 50 
u. 22 53 
L. 22 55 
u. 22 58 
L. 23 0 
u. 23 3 
L. 23 5 
u. 23 7 
L. 23 9 
REPORT OF THE SECRETARY OF' WAR. 
TABLE A 12-Continued . 
• [U, upp er; J., lower; + North ;-- South] 
I Moon's arre at time Moon's apparent Sun's. apraren 
- of meridian tran- declin~tion at ~cclmatoon ~ 
Date and time of moon's meridian 
transit. 




Time aft er the moon'~ mel"idian transit, and rcr~dings of tide-gauge. 
---:~::- - ... -~:-~-;,. 30m. T 4k. ·;;:::---;,,. "''"· 3/..0m. I "' 30m. I 2k. Om. I lh. 30,.. lk. full. Ok. """· Q Ok. :JOm. I Ok. <sm. ]A. 0~ lk. ~~~~. tk. 30m. "" Om. '-' 30m. I 3h. '"' 3k. 30m. <k. full. <h. 30m. M. {)m. I 5k. Jfun. I 6'-fu•. I "· 30m 
--- --------1----1--- ----r- -- F' Feet. Feet. Feet. Feet. 
d. h. m. Feet. Feet. Feet. I Feet. Feet. F~et. Feet. Peet. Feet. Feet. Feet. F eet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet . eet. Peel. 4.117 4.072 3.883 






380 4.350 4.340 
L. 12 22 30 3.750 3.940 4.050 I 4.120 4.120 4.160 4.200 4.220 4.270 4.250 4.300 4.350 4.430 4.440 4.450 4.440 4.430 4.550 4.680 4.490 4.430 4 .390 44.·448007 4 · 40~ 4.447 4.573_ 4.597 




4.353 4.323 4.413 





.560 4.253 4.390 




4.130 4.110 4.197 
L. 15 0 25 4.413 4.363 4.180 3.920 4.160 4.j37 4.293 1 4.330 4.360 4.563 4.543 4.240 3.890 4.097 4.197 4.200 4.213 4.423 4.523 4.500 4.387 4 ·157 4 ·18° 4 ·190 4 .487 4.417 4.320 




4.187 4.245 4.385 






4.480 4.550 4.62~ 






4.472 4.428 4.445 
L. 17 1 55 4. 625 4. 582 4.452 4.397 4. 415 4.362 4.408 I 4.545 4.587 4.532 I 4.495 4.530 4.830 4.860 4.815 4. 790 4. 775 4. 702 4.640 4.613 4.577 4. 420 4·515 4 ·490 4.343 4.337 





387 t~~~ 4.440 4.430 





210 4 · 2~~ 4 355 4.342 4.353 





3 8~ 4. 310 4.360 4.240 








. 303 4 340 







377 :·~~~ t443 4:487 












3 !:~~~ !:~§g 4:200 4.320 4.2!JO 
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14 23 15 
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16 0 10 
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18 14 5 
19 2 25 
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20 3 5 
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21 3 45 
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22 4 25 
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23 5 10 
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24 5 55 
24 18 20 
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25 19 10 
26 7 35 
26 20 5 
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27 21 10 
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28 22 15 
0 3 25 
0 15 55 
u. 24 4 
L. 29 29 
u. 26 33 
L. 27 15 
u. 27 35 
L. 27 33 
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L. 24 0 
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u. 18 23 
L. 16 8 
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L. 11 8 
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L.- 0 4 
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u. 8 50 
L. 11 41 
u. 14 29 
L. 17 9 
u . 19 38 
L. 21 53 
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L. 25 29 
u. 26 42 
L. 27 26 
u. 27 39 
L. 27 17 
u. 26 25 
L. +25 0 
u. 23 1 
L. 23 1. 
u. 23] 
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u. 23 It 
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u. +23 2. 
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u. 23 2£ 
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u. 23m 
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L. 23 2~1. u. 23 2 
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L . 23 24 
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u. 23 21 
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u. 23 19 
L. 23 17' 
u. 23 15 
L. 23 13 
u. 23 12 
L. +23 10 
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TABLE A 13. 
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B. 
CHAPTER 7 6. 
[Enacted by the l~gislature of the State of New York. J 
An Act to authorize the Commissioners of the Land Office., to sell certain lands, and to · 
convey certain lanus under water. Passed March 23, 1854, by a two-third vote. 
The people of the State of New York, represented in Senate and 
Assembly, do enact as follows : 
1. To enable the owners of land in the city of Oswego to enlarge 
the Oswego harbor, the Commissioners of the Land Office are hereby 
authorized, provided it shall not be inconsistent with the interests of 
the State, to convey to the owners of all such lands within said city, 
as are bound on the shore of Lake Ontario, the land under water 
in front of the same, to a distance not exGeeding one thousand feet 
from low-water mark; and to convey, provided it shall not be incon-
sistent with the interests of the State, to Cheney Ames and his asso-
ciates, the land under water in front, and to the northward of lands 
on the east side of the Oswego river, heretofore granted to the United 
States for military purposes; subject, however, to all the rights of the 
United States government thereto. And also to sell and convey, pro-
vi'ded it shall not be inconsistent with the interests of the State, to 
Moses P. Hatch and his associates, the strip of unoccupied land on the 
west side of the river, lying at the water's edge, between the west side 
of Second street and the east line of the Van Buren tract, and north 
of Lake street. Ancl any part of the land sold and conveyed under 
the provisions of this act, in front of which a pier or break water, 
exclusive of that of the United States, is not built within ten years 
from the passage of this act, shall revert to the people of the State. 
2. The said commissioners shall appoint three disinterested persons 
as appraisers, wbo shall make an equitable appraisement of the value 
of the strip of land mentioned in the first section of this act. But no 
sale shall · be made until twenty-five per cent. of the appraised value 
of such land, and the expense of appraising the same, shall be paid 
into the treasury of this State, and the remainder of the appraised value 
secured in the usual manner. 
3. It shall be the duty of the said appraisers to make or cause to be 
made) an accurate survey of the lands hereby authorized to be sold, 
and file the same, together with the field notes, and a particular des-
cription thereof, in the office of the State engineer and surveyor of this 
State. 
4. All additions to the harbor of Oswego authorized by this bill 
shall be deemed part of such ~1arbor, and subject to all the regulations 
thereof. 
5. This act shall take place immediately. 
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Manitowoc HaTbor, Wisconsin. 
Finding that the small remnant of public property which remained 
at this harbor was rapidly deteriorating, from having laid so long for 
the want of appropriations for using it in the harbor construction, it 
was sold at public auction, on the 29th of June last, (all except the 
ballast stone,) and the proceeds accounted for in my accounts rendered 
to the Third Auditor of the Treasury, for the second quarter of this 
year. No higher bid for the stone was made than one cent per cord, 
and it was not sold . It has been depredated upon by some evil dis-
posed individuals. 
Erie HaT boT, P ennsylvania. 
The remnant of the harbor property which had been lying so long 
at Erie, for want of an appropriation to use it in repairing the piers 
at that harbor, and which was nearly ruined by decay, was sold at 
public auction, on the 1st of June last, and the proceeds accounted 
for as in the case of the preceding harbor. 
The steam dredge-boat lying here is deteriorating for want of an 
appropriation to raise and repair her . 
Dunlcirlc Ha1·boT, New Yorlc. 
All the harbor property which remained at this place, was sold at 
public auction, on the 29th of May last, and the proceeds accounted 
±or in the manner above mentioned. It was so rapidly decaying for 
want of means to work it up and use it in repairing the harbor, that 
was inexpedient to retain it any longer. 
CONCLUSION OF THE REPORT. 
I cannot too earnestly repeat, here, the necessity, set forth in my 
previous annual reports, of appropriations to save the lake harbor 
works under my charge, generally, from decay and ruin. Also, the 
propriety of having bills introduced in Congress providing for the pay-
ment of arrearages due to agents, which have been specially reported 
to the Topographical Bureau from this office. 
I would also ask special attention to the subject of an appropriation, 
as se.t ~orth in the estimates accompanying this report, for raising and 
repaumg the steam dredge-boats and scows, on the Lakes Erie and 
Ontario, and for repairing the one on Lake Champlain. 
All which is respectfully submitted. 
J. D. GRAHAJ\1, 
llfaj. Top' l Eng's, BTevet Lieut. Col., Sup'g Engineer. 
Colonel J. J. ABERT, 
Chief Top'l Engineer, Washington, D. C. 
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XIX. 
REPORT OF THE ORDNANCE OFFICE. 
ORDNANCE OFFICE, 
Washington, October 30, 1860. 
SrR: I have the honor to submit the following report of the princi-
pal operations of the Ordnance ~epartment du1:ing the last fiscal year, 
with such remarks and suggestiOns as the affairs of the department 
:appear to call for, and which are stated under the different heads: 
Fiscal Affairs . 
.Amount, as per last year's report, undrawn from the Treasury on the 
.1st of July, 1859............................................. $748,731 52 
[n the hands of disbursing officers same date .......... ~. 67,308 45 
Amount of appropriations for the fiscal year 1860-61, 
including the fixed annual appropriation for arming 
and equipping the militia.................................. 1,202,645 00 
Received during the year, on account of damages to 
arms in the hands of troops, from sales of condemned 
stores, and all other sources, not before mentioned... 134,772 64 
Total.......................................... ....... 2!153:457 61 
Amount of expenditures during the year .................. $1,508,045 09 
In the government depositories to the credit of dis-
bursing officers, J nne 30, 1860 ......................... .. 
!Remaining in the Treasury same date ................... .. 
114,954 24 
530,458 28 
Total . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 2,153,457 61 
The accounts of all the disbursing officers of the department have 
been regularly rendered. to this office, where they have been carefully 
examined, and transmitted to the proper accounting officers of the 
'Treasury Department for settlement. The estimates for the next 
fiscal year have been carefully prepared, and nothing has been em-
braced but what is considered to be of primary importance to the mili-
tary service. Explanations in detail will be found annexed to the vari-
<>us items as they occur in the estimates. 
Armament of Fortificat·ions. 
'rhe means available under this appropriation have been applied to 
repairing and keeping in order the armament at the forts ; to supply-
ing additional armament where required; to paying for cannon, shot 
and shells, and materials for gun-carriages, implements, and equip-
ments, and to the manufacture of the same at the arsenals. The prin-
VoL. rr--61 
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cipal articles procured by fabrication at the ar enals, and by purchase, 
are as follows, viz : 
36 42-pounder guns. 
4 24-pounder guns. 
1 10 and 4 8-inch columbiacls. 
2 42 and 6 24-pounder ca ornate carriages. 
121 24-pounder howitzer casemate carriages, :flank defense. 
11 8-inch columbiad casemate carriages. 
7 8-inch sea-coast howitzer barbette carriages. 
1 42-pounder barbette carriage. 
1 10 and 1 8-inch columbiad barbette carriages. 
8 24 and 12 18-pounder siege carriages. 
2 10-inch sea-coast mortar beds. 
20 10 and 20 8-inch siege mortar beds. 
42 24-pounder barbette upper carriages. 
36 32-poundcr casemate upper carriages. 
6 24-pounder howitzer upper carriages. 
18 8-inch sea-coast howitzer barbette chassis. 
8 mortar wagons. 
30,893 8-inch columbiad shells. 
170 shells of various calibers. 
8,132 42-pounder cannon balls. 
695,003 pounds wrought iron for gun-carriages. 
129,000 pounds of gunpowder. 
In consequence of proposed changes in the mode of casting guns, 
very few have been made during the last fiscal year for the armament 
of fortifications. Some changes in the form of our sea-coast guns are 
suggested, and may be adopted before it pecomes advisable to urge the 
fabrication with all the means at the disposal of the department. 
A large quantity of iron for gun-carriages has been procured under 
your orders, which has been distributed amongst the arsenals of con-
struction in such a manner as will, in my opinion, secure the con-
!'truction of the carriages in the best and most economical manner. 
Since my last report carriages of the proposed model have been severely 
tried) with continued successful results, as to the suitableness of the 
material. These trials have suggested a few changes in some of the· 
details of construction with a view to economy and simplicity. 
The experiments for the purpose of testing the strength of gun and 
other metal, which were in progress at the date of my last report, 
have been so far completed, that a report of the same) made to this 
office, has been revised, and will be published at an early day; the 
information being considered of sufficient practical and scientific char-
acter to warrant the measure. 
The advantages to be derived by government from the establishment 
of a national foundery, have been so repeatedly urged by this depart-
ment) that it is deemed only necessary to present the subject to your 
attention, without repeating the arguments which have been hereto-
fore used. 
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Ordnance, Ordnance Stores, and Supplies. 
The expenditures under this appropriation have been devoted to the 
purchase and fabrication at the arsenals of the various articles properly 
chargeable to that appropriation. 'J.lhe principal items thus obtained 
are as follows : 
1 12-pounder bronze gun. 
3 mountain howitzers. 
18 12-pounder carriages. 
14 prairie carriages. 
38 caissons. 
750 shells of various calibers. 
3,547 spherical-case shot, various calibers. 
278 Sharp's carbines. 
1 Colt's rifle. 
1 Colt's carbine. 
3 Colt's pistols. 
1,132 infantry cartridge-box belts. 
2, 726 waist belts. 
1,300 'gun slings. 
2,936 cap pouches. 
1,069 holsters for Colt's pistols. 
1,126 sets horse equipments. 
9,179 rounds of ammunition for field service. 
4,003,923 cartridges for small arms. 
7,477,500 percussion caps for small arms. 
3, 719,000 Maynard primers. 
851,000 friction primers. 
The arms, ammunition, military equipments, and other ordnance 
supplies furnished to the United States forces during the year ended 
June 30, 1860, are shown in the statement hereto annexed, marked C. 
Horse equipments, of the pattern adopted at the time of my last 
l'eport, have been procured by purchase, and by fabrication at the 
arsenals, to as great an extent as the means applicable to that purpose 
would permit, and have been issued to the Army. The few reports 
1·eceived from officers who have these equipments in use are favorable 
in so far that they are superior, both in model and manufacture, to 
any heretofore supplied. 
Experiments have shown the propriety of some changes in the man-
ufacture of gunpowder for heavy ordnance, with the view of obtaining 
slower combustion without sacrificing velocity of the projectile, for the 
purpose of preventing sudden strain on the metal of the gun. These 
experiments will be continued. 
The subject of rifle cannon still continues to be the subject of experi-
ment; and, although the results prove the great superiority of that 
kind of ordnance over that of the smooth-bored guns in point of range 
and accuracy of fire) no peculiar mode of rifling or form of projectile 
has yet been decided on for adoption. Experiments continue to be 
made. 
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Arming and equipping the militia. 
Statement A, hereto annexed, shows the apportionment of arms, as 
directed by law, to the militia of the several States and Territories. 
The principal articles obtained on this account during the past fiscal 
year, by fabrication at the arsenals and by purchase, are as follows: 
5 6-pounder carriages. 
10 mountain howitzer carriages. 
2,223 Sharp's carbines. 
301 Colt's rifles. 
2 Colt's cavalry carbines. · 
108 Colt's pistols. 
3,600 cavalry sabers. 
1,000 musicians' swords. 
1,000 artillery swords. 
7,559 infantry cartridge boxes. 
8,548 infantry cartridge-box belts. 
7,320 infantry waist belts. 
200 belts for sergeants and musicians. 
3,114 gun slings. 
3,328 cap pouches. 
6, 791 bayonet scabbards. 
110 holsters for Colt's pistols. 
100 artillery sword belts. 
I respectfully call your attention to the remarks, made in my last 
report, in relation to the insufficiency of the means provided for supply-
ing arms to the militia of the United States, and to urge the expediency 
of asking for legislation to increase the standing appropriation for this 
purpose. While on this subject, I would further recommend legisla-
tive enactment, pointing out the particular arms, &c., that are to be 
issued to the militia; and also that authority be given, by law, for the 
sale to the States and Territories, from the arsenals, at cost price, of 
ammunition for the arms furnished, and also of limbs and spare parts 
of arms for repairing them. Such a law, without being in any way 
objectionable to the government, would greatly promote the militia 
service, as some of these articles are absolutely essential to the proper 
use and preservation of the arm furnished by the government, and can 
be procured, of good quality, only from our workshops ancl labora-
tories. 
The quantity and kind of arms and equipments furnished to the 
militia during the past year are shown in statement B, hereto annexed. 
National armories. 
The manufacture at these establishments during the past fiscal year 
include 14)399 rifle muskets, 2, 701 rifles, and 200 cadets' muskets, 
with 33,114 implements for small arms, consisting of bullet-molds, 
screw-drivers, wipers, &c., and 8,648 component parts of arms for issue 
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to posts and troops to be used in repairing . In addition to those arti-
cles of manufacture, much work has been done in the erection, repairs, 
and improvement of machinery and tools, buildings, raceways, and 
public grounds. These operations are stated, in detail, in the annexed 
reports from the superintendents, which are referred to for more minute 
particulars. 
The number of arms manufactured at the national armories during 
the last year was not as great as the available funds would have justi-
fied. This diminution is, in a measure, attributable to the diversion 
of armory operations from the manufacture of arms of the established 
model to the alteration of arms according to plans of patentees, and to 
getting up models of arms for inventors. 
Our store of muskets of all kinds, at this time, does not exceed 
530,000, dispersed among the arsenals of the country; nowhere more 
than 130,000 arms being together. As this supply of arms is appli-
cable to the equipment of the Army, the Navy, the Marine Corps, and 
the militia of the country, it is certainly too small, and every effort 
should be made to increase the number of our new-model guns, whilst 
no further reduction, by sale of the old-model serviceable arms, should 
be allowed until our arsenals are better supplied. Our store of mus-
kets has, in former years, reached nearly 700,000, and was not then 
considered too great for the country, as was evidenced by the liberal 
appropriations made for the further increase and for the construction 
of m(}re perfect and productive machinery for the fabrication of small 
arms. 
Arsenals and Depots. 
The means applicable to the extension and maintenance of arsenals 
and ordnance depots have been applied to the objects specified in the 
estimates on which appropriations were made. I refer to the reports 
of commanding officers of arsenals, hereto annexed, for the particular 
objects to which the means have been applied, at each. Preparations 
made for the erection of small arsenals in the Territories of New 
l\iexico and Washington, under appropriations for that purpose, re-
main suspended-in the latter, for want of a valid title to the site upon 
which it was proposed to build; and in the former by reason of the 
suggested propriety of locating such an establishment in the vicinity 
of other army depots in that Territory for which the site has not yet 
been selected. The temporary buildings at the Fort Union depot have 
become much dilapidated, and require frequent expensive repairs. An 
early selection of a site for the general depot is, therefore, very desi-
rable; and, from the best information I have been able to obtain, I am 
inclined to the belief that one in the neighborhood of Fort Union offers 
most advantages. 
At various times, to meet the requirements of the military service, 
small arsenals and depots were established, in different States, on land 
either purchased or reserved from the public domain for the purpose. 
l\iany of these have, by change of circumstances, become not only use-
less as arsenals or depots, but are a source of considerable expense to 
the department in the preservation of the buildings, &c. Two of these 
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are particularly useless and embarrassing to the department on account 
of the care necessary for their preservation. They are the arsenal and 
site at Rome, New York, and the depot and site at Liberty, l\1issouri. 
The form~r was abandoned as an arsenal several years since, and was 
put up at sale without success; the latter has been rendered entirely 
useless as a depot by the establishment of the arsenal at Leavenworth, 
to which place the stores have been principally removed. As the 6th 
section of the act of June 12, 1858, prohibitA the sale of military sites, 
&c., except under a specialla w, I recommend that authority be obtained 
for the sale of these two arsenals, with the land upon which they are 
situated. 
With a view of promoting the efficiency of the light artillery, on 
the 24th of October, 1858, I recommended that two smiths or farriers, 
two carriage-makers, and one saddler, five in all, be added to each 
company, with the monthly pay of $25, and, until a law could be 
obtained to that effect, that four mechanics of the ordnance department 
be attached to each of the light companies. This last recommendation 
was approved by you, and has been carried into effect, as far as prac-
ticable, to the advantage of the service. 
Very respectfully, your obedient servant, 
H. K. CRAIG, 
Hon. JoHN B. FLOYD, 
Secreta1·y of rVat·. 
Colonel of Ordnance. 
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A. 
Apportionment of arms for the year 1860, under the law of 1808, for 
arming and equipping the militia, as amended by the seventh section 
of the act approved JJfarch 3, 1855, and regulations established in 
conformity therewith. 
States and Territories. 
Number of Sena- Number of 




New Hampshire......................................................... 5 
Massachusetts............................................................. 13 
Vermont.................................................................... 5 
Rhode Island.............................................................. 4 
Connecticut............................................................... 6 
Nevv York ........................................... .,.................... 35 




~~~~~ic~~·~i;~·~:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ig 
~~~;~~~~.~~~~.~:::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~ 
Florida...................................................................... 3 
~~¥:~~i<::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: J 
~~~t.~~.~:. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ 
~~i~~a~::::: :::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::: 1~ 




California............................ ..................................... 4 
~~~~~e:~.t.~::::: ·:::::.::: ::::::::::::::: ~::: :::::::::::::::::::::::::::::::: ~ 
Washington Territory ................................................. I Apportioned ac- ( 
Nebraska................................................................... I cording to first j 
Kansas ................. ..................................................... L parag-raphofthe 
Utah ......................................................................... ( President's reg-
Ne,v Mexico .............................................................. I ulation of April 
District of Columbia .................................................... J 30, 1855. l 
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6.ttDNANCE OFFICE, Wi!shington, Octobe1· 30, 1860. 
H. K. CRAIG, 
Colonel of Ordnance. 
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B. 
Statement of the ordnance and ordnance stores distributed to the militie.a 
jTom J~tly 1, 1859, to June 30, 1860, under the law of 1&08, as amended 
by the seventh section of the act approved March 3, 1855 . 
6 6-pounder guns. 
2 12-pounder howitzers. 
1 12-pounder mountain howitzer. 
6 12-pounder navy howitzers. 
1 6-pounder carriage. 
1 mountain howitzer carriage. 
6 navy howitzer carriages. 
1 traveling forge. 
52 sets of artillery harness for two wheel horses. 
64 sets of artillery harness for two lead horses. 
6,656 rifle muskets, caliber .58, and appendages. 
120 percussion muskets., caliber . 69, and appendages. 
560 cadets' muskets and appendages. 
5 musketoons and appendages. 
2,171 rifles, caliber .58, and appendages. 
115 rifles, caliber .54, long range, and appendages. 
325 percussion rifles, caliber .54, and appendages. 
15 Colt's rifles and appendages. 
24 Sharp's carbines and appendages. 
3 Colt's carbines, artillery, and appendages. 
3 Colt's cavalry carbines and appendages. 
2 Hall 's carbines and appendages. 
538 percussion pistols and appendages. 
157 Colt's belt pistols and appendages. 
30 Colt's holster pistols and appendages. 
78 Colt's holster pistols with attachment, carbine breech. 
29 Adams' belt pistols and appendages. 
579 cavalry sabers . 
210 horse artillery sabers. 
238 non-commissioned officers' swords. 
80 musicians' swords. 
70 artillery swords. 
4, 775 sets of infantry accouterments. 
1,584 sets of rifle accouterments. 
355 sets of cavalry accouterments. 
298 sword shoulder belts. 
70 artillery sword belts. 
239 saber belts. 
98 sword knots. 
50 gun slings. 
205 waist belts. 
292 cartridge boxes. 
280 bayonet scabbards. 
200 cap pouches. 
200 rifle pouches. 
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201 horse artillery saber belts. 
1 pair of holsters for Colt's pistols. 
50 pairs of holsters for Grimsley's saddle. 
1 set of irons for 6-pounder carriage. 
14 axletrees. 
10 spare poles for carriages. 
1 set of implements and equipments for field guns. 
20 fencing bayonets. 
20,000 l\1aynard' s primers. 
3,000 percussion primers. 
64 bullet molds. 
2 cannon locks. 
1,000 bayonets for rifle muskets 
300 cavalry saber scabbards. 
28 6-pounder shot, fixed. 
2,000 cartridges for small arms. 
1 set of horse equipments. 
2 gunners' haversacks. 
1 pair of spurs and straps 
969> 
. Some of the States and Territories have not drawn ·the arms due· 
them, whilst to others arms to the value of I, 770 muskets have been, 
by order, issued in advance for the year 1861. 
ORDNANCE OFFICE, 
Washington, October 30, 1860. 
c. 
A. K. CRAIG, 
Colonel of Ordnance. 
Statement of ordnance arid ordn.ance . stor~s issuecf, to the Army ah,d to the ~ 
several military posts for the yea1· ending June 39, 1860. ·. 
1 12-pounder bronze gun. 
1 6-pounder bronze gun. 
1 24-pounder bronze howitzer. 
12 mountain howitzers. 
1 12-pounder siege gun. 
1 8-inch siege howitzer. 
1 10-inch siege mortar. 
1 ·12-pounder field carriage. 
12 prairie carriages. 
1 12-pounder siege carriage. 
1 8-inch siege howitzer carriage. 
1 10-inch siege mortar bed. 
6 24-pounder casemate carriages. 
6,825 42-pounder shot. 
1,360 32-pounder shot. 
1,100 24-pounder shot. 
500 18-pounder shot. 
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300 12-pounder shot. 
441 10-inch columbiad shells. 
9,109 8-inch columbiad shells. 
12 12-pounder shells. 
200 stands of ammunition for garrison service. 
3,419 stands of ammunition for field service. 
2,037 rifle muskets and appendages. 
96 musketoons and appendages. 
5 rifles and appendages. 
110 Sharp's carbines and appendages. 
100 Maynard's carbines and appendages. 
80 Colt's pistols and appendages. 
353 cavalry and horse artillery sabers. 
31 swords for non-commissioned officers and musicians. 
1,184 sets of infantry ac.couterments. 
85 sets of cavalry accouterments. 
8'71 sets of horse equipments. 
:942,314 cartridges for small arms. 
22,700 pounds of gunpowder. 
H. K. CRAIG. 
Colonel of Ordnance. 
ORDNANCE OFFICE, Washington, October 30, 1860 . 
.;._'?tatement of the principal operations at the armories and arsenals during 
the year ending June 30, 1860. 
SPRINGFIELD ARMORY. 
ISAAC II. WRIGHT, SUPERINTENDENT. 
The principal operations at this armory during the year have been 
.as follows: 
Arms fabricated. 
8,600 rifle muskets, model of 1855. 
1,000 cadet muskets, model of 1855. 
55 muskets, model of 1822, altered to Morse's breech-loader. 
8 sample arms. 
Appendages, &c., fabricated. 
6,147 wipers, for model of 1855. 
!1.2,52'7 screwdrivers, for model of 1855. 
1,805 tumbler and ban~-spring punches. 
27 bullet molds. 
28 swages, for molds. 
-4,882 cones, (extra.) 
.5, 760 arm chests. 
42 packing boxes. 
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Machinery, jixt~tres, and tools. 
1 swage drop machine, fabricated for components. 
1 machine for sawing, packing, &c. 
971 
'The machinery for the rolling-mill has been completed for 
rolling components and barrel plates, amounting to ....... $4,000 00 
Machine fixtures, for model1858................................... 1,402 56 
Shop fixtures............................................................. 533 75 
·rrools for current use........................... . ....................... 6,171 20 
Quite a large number of parts of arms have been fabricated and issued 
-to other posts during the year, amounting to $11,014 01. 
During the year 124,103 muskets have been cleaned and oiled, and 
121,463 packed and issued. 
Musket barrels now in progress.......................................... 7,171 
:Bayonets in progress ........................................................ 4,324 
Components in progress equal to, muskets ............................ 4,500 
Imp1·ovements-Magazine. 
A new powder magazine has been built upon a suitable site situated 
150 rods southeast of the water shops on land purchased for the pur-
pose, and remote from any other building. It was built of block stone, 
with an arched roof of brick, and also a slate roof to protect it. The 
walls are double, with openings for ventilation. The stone and brick 
used in this structure were taken from the old welding and annealing 
shops. The slate and the lightning rods of the old magazine, taken 
down, were used for this, and the brick, stone, &c., from the same 
have been used for culverts. 
At the water shops. 
A new stone bridge, with two arches, has been built across the race-
way, on Mill river, near the westerly termination of the United States 
grounds, at the new water shops. The grounds where the old shops 
stood have been filled up and graded, and the north side of the race-
way has been graded and completed for a public road, and partly 
fenced. It has been terraced, to prevent the filling up of the canal 
with earth by the action of rains. A large culvert has been constructed 
upon the grounds around the new water shops, to carry off the waste 
water from the roads and grounds and discharge it into the canal, be-
low the bridge. ~ 
At the armory grounds. 
The foundation wall for the iron fence on Byers street, and on East 
Pearl street for about eight hundred yards, has been laid, and the 
coping stone prepared. The iron fence on Byers street has been com-
pleted, and, with that which had been previously built, has been thor-
oughly painted. The armory grounds fronting upon Byers street have 
972 REPORT OF THE 
been properly graded and planted with trees. Large culverts have 
also been constructed upon the grounds fronting upon East Pearl street, 
to carry off waste water, and protect the grounds and fence from in-
jury. The dwelling houses, grounds; and inclosures, and the arsenal 
buildings have been kept in good order; seventy-five shade trees have 
been planted, the hedges improved and extended, and the roads pre-
served in good repair. The workshops have been painted inside and 
otherwise repaired from time to time, as occasion required. The total 
length of culverts constructed upon the armory grounds and at the 
water shops amounts to some seven hundred lineal yards, for the build-
ing of which old bricks from buildings taken clown have been used, to 
the number of 260,000. 
HARPER'S FERRY ARMORY. 
A. M . BARBOUR, SUPERINTENDENT. 
The operations of the armory, on account of the comparatively lirn-
ited appropriation for the manufacture of arms for the fiscal year, 
much of which was absorbed also in the discharge of liabilities incurred 
in the two previous years for stock purchased and not paid for, and 
labor and services performed, not clearly chargeable to the current 
year, have been necessarily limited and controlled by these facts; be-
sides this regular effort to bring the produd of the armory within the 
means legitimately provided, the unparalleled affair of the John Brown 
raid, in October last, did greatly disturb the equilibrium, and more 
disastrously affect the operations of the armory, both in its product 
and discipline, as well also as in its financial ability, than can be clearly 
comprehended by those not fully conversant with all the facts of the 
case, and the trouble and disarrangement of plans and work consequent 
thereupon. 
Arms and appendages fabricated.-Musket factory. 
5,049 rifle-muskets, model of 1855. 
2,300 rifle-muskets, sighted ~ith long-range rear sights . 
100 percussion rifles, model 1842, altered to the JJiontstorm plan. 
300 percussion rifles, model 1842, altered to the JJiontstorm plan. 
576 flint-lock rifles altered to percussion. 
12,846 appendages for rifle-muskets. 
4,426 cones; extra. 
12,929 tompions, wood. 
1,436 musket barrels. 
707 tumbler and band-spring punches. 
201 bullet molds. 
11 barrels for rifle-muskets sighted. 
99 packing boxes. 
359 arm-chests for muskets and rifles. 
250 tin linings for arm-chests for sea voyages. 
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3,400 ball and buckshot cartridges. 
5 long-range sights for altered muskets. 
1 set patch-box gauges for rifle-musket. 
359 bayonets for rifle-muskets. 
2 letter-presses. 
8,648 components, assorted, for issue to other posts. 
41,533 pounds scrap iron and steel turned over to storekeeper. 
2, 790 pounds iron, rolled, for various purposes. 
190 percussion muskets. 
Machines fabricated.-Musket factm·y. 
3 tilt-hammers, for forging ramrods and pins. 
1 machine for 'turning sword hilts. 
2 machines for profiling stocks. 
2 turbines and fixtures. 
1 machine for cutting cone-seat of barrels. 
1 machine for turning tompions. 
1 machine for spotting stocks. 
3 machines for cutting bayonets. 
Repairs and in1-provements. 
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Extensive repairs and improvements of cutting machines) holders 
for machines for cutting vents, hammers, head-gates of canal, miter-
wheels, pulleys for pit-gearing, foundation for tilt-hammer, setting 
flumes for new boring mill, furnace for barrel rolling, housings for 
barrel machines, main and counter line of machinery for barrel rolling 
and finishing ·shop, machinery for cutting but-plates, converting stock 
house to boring mill, repairing tilt shop, new privy at offices, and com-
plete fixtures and machinery for rolling barrels, at a cost of over fifteen 
thousand dollars. A great variety of new tools and machines, and 
improvement of tools and machines, have been made or altered within 
the year. 
Expe1·imental arms made and in progress. 
One breech-loading cannon, complete. 
Experimental arms, caliber .48. 
One cast-steel breech-loading cannon in progress. 
A large amount of labor and materials expended on the alteration 
of old arms to patent breech-loaders. 
Buildings. 
The new barrel-drilling and finishing shop at the rifle factory, 
reported as commenced, at the close of the last fiscal year, has been 
completed and is now occupied by workmen of the armory. Pipes for 
conveying water to all the buildings have been laid down, and the 
canal at the rifle factory and the musket factory canal have been 
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repaired to such an extent as the occasion required, so as to render 
them both efficient. 
The old stock-house at the musket factory, has been converted into· 
a workshop, but the necessary work has not yet been completed, to· 
enable it to be employed as such. The quarters of the master armorer, 
paymaster, and clerks, have received many additions to them, to ren-
der them comfortable, and the grounds, which were very rough, have 
been graded and improved. The grounds, generally, of the armory, 
comprising a considerable area, have all been kept in order, and where 
improvements were necessary to preserve or add to their sightly con-
dition, they have been made. The banks of the canal at the musket 
factory next, to the shops, have been repaired by a grouted cement. 
wall, all along its length from the barrel shop to the bell shop) and 
this improvement insures the entire efficiency of the canal in rear of 
the range of shops. The canal having been cleared from all obstruc-
tions from its bed, the flow of water is now ample to meet any possible 
contingency of power. 
The contract for the new dam over the Potomac river, to supply the 
armory canal, has progressed with very variable prospects, to its com-
pletion; but it is now hoped that the present season, if favorable, will 
terminate the work. This, however, will very much depend on the 
weather and the unabated energy of the contractor. 
Sixty-six issues of arms and parts of arms, with appendages and arm 
chests, have been made within the year to the Army, and for arming 
and equipping the militia of the States, consisting of a great variety of 
arms and components of arms in various stages of finish, for the 
repair of arms in ser \'icc. 
RIFLE FACTORY. 
Arms and appendages manufacttwed. 
2, 701 rifles, model of 1855. 
223 rifles) model of 1855, sighted , only. 
1,071 rifles, altered to .58 caliber. 
3,226 sword bayonets. 
2,501 extra cones. 
249 bullet swages. 
690 spring vices. 
1 wire press for Arnold's gun. 
4 rifle locks. 
299 barrels, unserviceable. 
400 band springs, extra. 
100 leaf-sights and screws. 
7,005 pounds scrap steel and iron. 
538 components. 
30 long range sights. 
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Repairs and improvements of machinery. 
Twenty-one cutting machines, rifling machines, lathes, stocking 
machines, and force-pump, with the necessary driving machinery,, 
main and counter line of shafts, with pulleys, have been thoroughly 
repaired, and the ordinary working apparatus of every kind put iTh 
ex cell en t order. 
Tools fabricated. 
Many new gauges-receiving) grooved and plug. Assorted gauges-
stocks for cutting, drilling, holding and stock filing. Countersinks-
patterns assorted of iron, steel and wood. Saws, mandrils, chucks for 
lathes, buff-wheels, trimming dies, squares, wrenches, hammers, pliers, 
stakes, and a variety of new tools needful for the manufacture, have 
been made and repaired, to put this factory in complete working order. 
Buildings and grounds. 
The new barrel-drilling and finishing shop has been very nearly 
completed, together with a powder-house, and an annealing shop 
fitted up. 
The tail-race for the new shops, hydrants for force-pumps, pipe for 
conveying water to annealing house, iron lamp-posts for yard lamps, 
and an iron gate at the west end of the inclosure, have all been com-
pleted, and in use. 
WATERVLIET ARSENAL. 
COMMANDED BY MAJOR A. MORDECAI. 
Th(principal operations have been as follows: 
P errnanent improvements. 
Extensive alterations and improvements have been made in the north 
(stone) quarters, and fixtures for the better supply of water have been 
put up. 
The new iron storehouse, mentioned in last year's report, has been 
flagged with stone, and painted inside, and the ground around the 
building has been partially graded. A good deal of work has been 
done in grading and improving the grounds west of the canal, and 
clearing them of undergrowth. 
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ORDNANCE STORES MANUFACTURED. 
Artillery carriages. 
18 gun carriages, with implements, 
18 caissons. 
14 prairie howitzer carriages, 
12 gun carriages, 
8 mortar wagons, 
6 sling carts, 
40 mortar beds, with implements. 
42 barbette gun carriages, 
36 casemate gun carriages, 
18 casemate gun carriages, with 
chasis, 
100 flank casemate howitzer carriages, 
with chasis. 
2 sea-coast mortar beds, 
10 gins. 
~ for field service. 
1 for siege and garrison J service. 
for sea-coast service. 
Implements and equ~'pments. 
10 sets of implements for mechanical maneuvers. 
350 handspikes, assorted. 
60 bricoles. 
23 prolonges. 
115 sights for siege and garrison guns. 
28 pendulum hausses for field guns. 
20 gunner's levels. 
58 fuze cutters. 
115 sponge buckets-garrison. 
54 tarpaulins. 
134 sets of artillery harness for two horses each. 
837 nose bags. 
6,421 infantry cap pouches and picks. 
Ammunition. 
1,180 rounds of shot, fixed, 
1,138 rounds of shell, fixed, 
3,040 rounds spherical-case shot, fixed, 
498 canisters, fixed. 
1,079 stands of grapeshot. 
2,194 canister plates. 
1,672 grapeshot plates. 
1,056 sabots for shot and shells. 
1 for field artillery. 
J 
1,120,000 ball cartridges for rifled small arms. 
6,632 bullets for rifled small arms. 
6,950 cannon cartridge bags. 
2, 25 0 metallic fuzes. 
125 fuze plugs, brass, for columbiads. 
1,600 fuze plugs, wood, for columbiads. 
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Miscellaneous. 
232 pintles and plates. 
289 sets of traverse circles for fortifications. 
1 bullet press for making rifle bullets conical. 
1,042 packing boxes for :fixed ammunition. 
1, 032 packing boxes for other stores. 
ALLEGHANY ARSENAL. 
COMMANDED BY MAJOR J, SYMINGTON. 




5 6-pounder gun carriages, implements, and equipments com-
plete . 
. 2 hand-sling carts. 
7 lighting and lever jacks. 
12 ammunition chests for :field carriages. 
16 6-pounder :field carriage wheels, without tires. 
25 pole pads for :field carriages. 
100 pole straps for :field carriages. '· 
10 spare poles for :field carriages. 
37 sponge, watering) and tar buckets. 
10 linstocks and port:fire stocks. 
49 large tarpaulins. 
24 thumb stalls. 
24 tube-pouches. 
8 sponges and rammers for :field guns. 
50 sponge covers. 
25 12-pounder sponge and rammer staves. 
100 sponge and rammer heads. 
7 sets of irons for 6-pounder :field carriages. 
J, 194 horseshoes. 
Accouterments, &c .. 
1,460 .58-caliber cartridge boxes. 
2, 700 .58-caliber cartridge-box plates. 
3,960 infantry cartridge-box belts. 
2,240 infantry cartridge-box plates. 
1, 757 bayonet scabbards, with frogs. 
3,284 1.9-inch waist belts. 
1, 780 1. 9-inch waist-belt plates. 
VoL. rr--62 
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4,418 gun slings. 
508 rifle waist belts, with clasps and sliders. 
500 rifle-sword bayonet scabbards. 
6,364 cap pouches and cone picks. 
100 artillery sword belts. 
1,060 sergeants' and musicians' waist-belt plates. 
91 holsters for Colt's pistols. 
7,280 cap-pouch buttons. 
6,800 saber belt studs. 
1,000 sets rifle waist-belt clasps and sliders. 
Horse equipments, &c. 
503 sets of horse equipments, pattern of 1859. 
204 bridle bits for do. 
9,044 bosses for bridle bits for do. 
500 nosebags for do. 
503 picket pins for do. 
238 pairs spurs and straps do. 
381 hitching snaps for do. 
255 breast straps for old cavalry saddles. 
2 artillery saddles . 
28 artillery stirrups . 
2 artillery horse collars. 
Ammunition. 
1,116 42-pounder cartridges ant). sabots. 
142 6-pounder cartridges. 
118 42-pounder cartridge bags. 
588,340 cartridges for small arms broken up. , 
193 packing boxes, assorted. 
Buildings . 
.An addition to the new shops, 49i by 48 feet, two stories high, with 
heavy stone cornice, and roof covered with zinc, built, and supplied 
with 415 lineal feet, of seven inches diameter, thick sheet-iron pipe for 
heating it with steam. The lower story fitted up with machinery for 
wood-work operations, and the upper with offices, benches, closets, 
&c., suitable for a workshop for accouterment and harness makers; 
and also a steam-heated chamber lined with sheet-iron and zinc, with · 
iron frames to hold iron racks on rollers for drying and varnishing 
accou term en ts . 
.A new stable seventy-five by thirty-five feet, with two projecting 
pediments, two stories and basement, of which only the basement was 
erected at last report, completed and supplied with lightning con-
ductors. 
The new magazine plastered, floors laiu and completed, and light-
ning conductors attached. 
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The building in the upper park has been plastered, painted, and 
finished. 
The old smithy, armory, and machine shops cleaned up, altered, 
and repaired, to adapt them for storehouses; and ninety-four 32 and 
24-pounder bar bette carriages have been properly piled and arranged 
in them. 
The wall and fence on the river front of arsenal grounds finished. 
2, 790 lineal feet of gutters, sewers, and roads constructed. 
6 ce~s-pools dug and walled. 
1 hydrant made and put up. 
4 perches of stone inclosing wall, rebuilt) and 100 feet of stone 
coping laid. 
JJ[achinery) tools, &:c. 
Forty-one feet of main line, and thirty-three feet of counter shafting, 
with hangers, pulleys; &c., put up in the new addition to shops, and 
the following machines put in operation: 
2 wood-planing machines. 
1 spoke-turning machine. 
1 tenoning machine. 
1 dove-tailing machine. 
1 molding machine. 
Also, one circular, one scroll, one rip, and one fellie saw. 
A large number of dies, swages, and other tools made for facilitating 
the manufacture of horse equipments. 
The old steam-engine house, the old stable, and two wooden sheds 
in the upper park taken down, and the old materials removed. 
The buildings, culverts, sewers, fences, roads, walks, machinery, 
tools, &c., repaired; and kept in good order. 
WASHINGTON ARSENAL. 
COMMANDED BY BREVET MAJOR G. D. RAMSAY. 
The principal operations at this arsenal have been as follows : 
Articles fabricated. 
6 field carriages, 12-pounder and 24-pounder howitzers. 
20 caissons. 
7 8-inch sea-coast howitzers, barbette carriages. 
25 ·8~inch sea-coast howitzer chassis. 
48 carriages for flank defense, complete. 
97 sponge and tar buckets, iron, for field guns. 
2 2 lanterns. 
138 shot and canister for field artillery. 
881 shells and case shots, metal fuzes. 
50 12-pounder howitzer canisters, strapped. 
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25 6-pounder howitzer canisters, strapped. 
80 6-pounder cartridges, blanks. 
100 cap pouches. 
26,550 cartridges for small arms. 
11,500 balls, caliber .58. 
86 sets of iron work for bar bette and field carriagcB. 
20 pole pads. ' · 
84 artillery saddles. 
84 bridles. 
812 parts of artillery harness. 
458 sabots for field artillery. 
33 packing boxes. 
2 benches for barracks. 
11 lockers, tables, and stands for ditto. 
1 cart. 
1 grindstone frame, (iron.) 
2 lamps for public grounds. 
1 derrick. 
1 musket rack. 
A large variety of fire works. 
6 caissons, partly made . . 
10 sets of ironrs for caissons, partly made. 
6 hand-sling carts, partly made. 
Other wor lc done . 
10,271 muskets, cleaned and oiled . 
1,820 rifles, cleaned and oiled . 
80 ·pairs of new window-blinds, hung and painted. 
Extensive trials of small arms have been made by boards of officers; 
and the officers of this post, drawing upon the means of the arsenal to 
a large extent, both for labor and materials . 
A large number of muskets and rifles have been removed and re-
arranged. 
Ballistic pendulum and storehouses have been repaired and painted . 
Extensive repairs have been made to steam engine, boiler, shafting , 
and to other machinery and tools. ' 
FORT MONROE ARSENAL. 
COMMANDED BY CAPTAIN A. B. DYER. 
The operations at this arsenal have been as follows: 
Buildings and improvements. 
The new workshops have been c0mpleted, and a steam engine, shaft-
ing, and several machines put up. 
The ground in front of the shops has been graded, and 891 cubic 
feet of sand have been deposited in the surrounding marsh; 891 square 
feet of concrete shot beds have been built ; 1,890 superficial feet of 
wharf have been repaired. 
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EXPERIMENTS, ETC. 
Wrought-iron g~tn carriages. 
Further experiments have been made to test these carriages, and 
wooden models of the different carriages have been made for other 
arsenals. 
A carriage and a stone platform for a 15-inch gun are nearly finished. 
Golum.biads. 
rro test the endurance of the new model columbiad, one 8-inch and 
one 10-inch gun, made at Bellona foundery, were fired a thousand 
rounds. The charge for the 8-inch gun was ten pounds, and for the 
10-inch gun sixteen pounds. Shot and shells were fired in the pro-
portion of one to four. These guns were afterwards fired twice with 
proof charges. A report of the firing was made to the inspector of 
ordnance. 
Two 10-inch columbiads, made at Fort Pitt foundery, have been fired 
1,632 rounds each, with a charge of 18 pounds of powder and a solid 
.shot. 
Rifle cannon and projectile,s. 
Nine hundred and twelve rounds have been fired from various guns 
l>y a board of officers. The targets and aU other preparations for 
firing were made here. One brass and two iron 6-pounder guns were 
rifled for experimental firing, and 275 projectiles were prepared and 
144 rounds fired from them. 
Two hundred and seventy rounds of shell and spherical-case shot 
were fired from various field guns, for ranges, &c. 
Twenty-three 42-pounder guns and 14,228 8-inch Oolumbiad shells 
were received from the founderies, cleaned, lacquered, and piled and 
skidded. · 
One 42-pounder barbette gun carriage and chassis of wrought iron. 
One 10-inch columbiad gun carriage and chassis of wrought iron. 
One 8-inch casemate gun carriage and chassis of wrought iron. 
One 8-inch casemate chassis of wrought iron. 
Some parts of 50 8-inch columbiad carriages, and a variety of other 
stores have been fabricated. 
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ST. LOUIS ARSENAL, 
COMMANDED BY MAJOR W. II . BELL. 
The principal operations at this arsenal have been as follows: 
Articles fabricated. 
16 water buckets for garrison service. 
3 gunner's perpendiculars . 
8 lanyards for friction primers. 
30 powder measures, copper. 
10 tampions and collars for field cannon. 
1,478 shot, shells, and canisters, fixed . 
491 shot, shells, and canisters, strapped. 
3 bullet molds for musket and carbine balls. 
7,13 7 cartridges for field artillery. 
7,309 cartridge bags for :field artillery. 
2,277,000 cartridges for small arms. 
45,495 pistol and carbine balls, cast. 
753,200 elongated musket balls, pressed. 
1,600 metal fuzes) :filled. 
14 iron axletrees for :field carriages. 
270 parts for repairs of field carriages. 
166 rammer heads and cartridge blocks. 
138 ;bridle escutcheons, pattern 1859. 
524 iron picket pins. 
3,400 paper cylinders and caps for :field ammunition. 
630 sabots for shot, shells, and.canisters. 
5 store trucks. 
5 pairs large copper strap hinges. 
18 hooks . 
4,262 horseshoes. 
3 pulleys . 
210 pounds putty. 
475 pounds paint, mixed. 
2 letter stamps. 
25 drills, assorted. 
6 :flasks, cast-iron. 
2 formers, cast-iron. 
3 ladders. 
1 hand punching press. 
8 bay rakes. 
6 oil and 1 copper pans. 
3 punches, 1 stamp for cartridge bags. 
1 spring divider. 
6 wheelbarrows, 1 wrench. 
2,316 arm chests and packing boxes. 
73 copper and tin cans. 
2 cranks for grindstones. 
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1,066 handles for curry-combs, &c. 
29 patterns for castings. 
1 powder cart. 
1 sun dial. 
Other work done. 
720 small arms:repaired. 
342 carbine swivels a·nd 11 bayonet scabbards repaired. 
11 artillery carriages repaired and painted. 
2.4 parts of carriages, &c., repaired. 
69 bridles provided with brass escutcheons. 
3,600 shot and shells cleaned and lacquered. 
5 howitzers and mortars cleaned and lacquered. 
203 sets of artillery harness cleaned and oiled. 
983 
83 expanding shells for ri:fied cannon prepared and finished. 
419 rounds of field ammunition overhauled, &c. 
2,953 metallic cartridge cases cleaned and repaired. 
129,835 small arm cartridges, 0. P., broken up. 
50 powder barrels repaired. 
3 ladders repaired. 
294 pick axes reduced in s.ize. 
726 ri:fie musket hammers front notched. 
A furnace erected for lead and brass castings. 
300 square feet ~f partition put up in machine shop for lead and 
brass foundery. 
104 feet of :fiagging in shop for lead and brass foundery. 
66 feet underground sewerage built. 
1,500 square feet of :fiooring in basement elf quarters No. 3. 
6 pairs venetian blinds put up in new office. 
9 large cisterns cleaned out, repaired, and painted. 
2,091 boxes ordnance stores received and inspected. 
3,607 boxes ordnance stores, <;ounted, packed, and marked. 
2,437 cubic feet excavating and ditching done. 
60 acres of brushwood cut down. 
2.2 acres of grubbing done. 
32 squares of rock broken for roads. 
A space 32 feet wide of brushes cut down around the west 
and south side of the inclosing fence of the J e:fferson bar-
racks magazine grounds, to guard against prairie fires. 
97 4 barrels of powder rolled and repiled. 
611 boxes of powder munitions removed. 
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FRANKFORD ARSENAL. 
COMMANDED BY BREVET MAJOR P. V. HAGNER . 
The principal operations at this arsenal have been as follows: 
..Articles fabricated. 
9 sets horse equipments, for patterns. 
32 saddles, pattern 1859 . 
73 watering bridles. 
522 watering bridles, curb bits . 
60 halters. 
364 parts of horse equipments. 
2,490 pairs of spurs . 
1, 706 pairs of spur straps . 
66 curry-combs. 
5 cards metal parts of horse equipment pattern. 
241 silver and brass stadia. 
48 chamois bags for stadia. 
1,085 saber attachments and rings. 
306 pounds fulminate of mercury. 
715 pounds percussion powder. 
115,299 cartridges for small arms . . 
6,682,510 percussion caps for small arms. 
3, 719,500 primers for small arms. 
85,100 cannon friction primers . 
61 inspecting instruments for cannon and powder. 
997 roller buckles . 
85 saddler's tools. 
5,993 tin boxes fot primers and tubes. 
210 handles for curry-combs. · 
2,225 bags for percussion caps. 
300 bags for horse equipments. 
482 packing boxes. 
98 waterproof tin cases. 
Inspected. 
850 sets horse equipments . 
2,818 saddle blankets. 
400 barrels cannon powder. 
2 mortar eprouvettes and sets of balls. 
Other worlc done . 
2, 752 lineal feet of embankment on creek and river fronts repaired. 
3, 242 cart loads of earth, stone, &c., hauled for grading em bank-
ment and. roads. 
1,449 lineal feet of ditches cleaned. 
1,355 square feet of pavement relaid. 
1,008 cubic feet of excavation made. 
2,588 feet of pipes laid. 
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NEW YORK ARSENAL. 
COMMANDED BY BREVET MAJOR W . A . THORNTON. 
The principal operations at this arsenal have been as follows: 
Art-icles fabricated. 
49 pent houses for barbette carriages. 
28 keys and staples for gins . 
151 feet of cap, square, and implement chain. 
·1 quoins for siege mortars . 
9 military signal torches and rods . 
1,136 pounds ofpaints. 
279 pounds of putty. . 
59 pounds wrought-iron spikes, nails, and rivets. 
4 grates for sewers. 
59 chisels and drills. 
3 crowbars, heavy. 
4 emery wheels . 
2 batten doors, 8 feet by 9 feet each . 
10 pair door hinges . 
36 window frames, shutters, and sashes . 
156 lineal feet of copper gutter and down spout . 
150 copper gutter supporters. 
45 lineal feet iron picket fence, 4t feet high. 
33 lineal feet 8-inch stove pipe and 3 elbows. 
966 packing boxes, for supplies . 
Repaired. 
143 chassis, casemate and barbette. 
113 carriages, casemate and barbette. 
431 artillEry carriages, chassis, gins, and pent houses . 
735 artillery implements painted . 
498 casemate and barbette bolts straightened and recut. 
54 tongues and rails, prepared for repair of carriages . 
2 boats repaired, caulked, and painted. 
7 45 square yards of painting done. 
28 muskets repaired and cleaned. 
26 crowbars resteeled and pointed. 
4 mason's hammers refaced with steel. 
219 stone mason's axes resteeled and sharpened. 
9,253 stone masons chisels repainted and sharpened. 
Other work done. 
6 cannon locks adapted to field guns . 
7,197 pistols and muskets cleaned, oiled, and repacked. 
5,740 swords and sabers cleaned, oiled, and reboxed. 
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8)000 belt plates cleaned and rebundled . 
4,279 bayonet scabbard frogs double riveted. 
34,174 shells and balls landed, piled, cleaned, painted, &c. 
35,972 shells and balls hauled to wharf and shipped. 
51 barbette guns and carriages dismounted and remounted. 
189 guns reskidded, cleaned, and lacquered. 
400 stands of grape shot?.cleaned and painted. 
210 boxes lined with canvas and painted. 
2, 042 cartridges broken up. 
800 feet engine hose cleaned and greased. 
129 guns hauled to wharf and shipped. 
4,863 boxes ordnance stores hauled to and from wharf. 
180 cubic yards of stone, and 50,000 bricks hauled from wharf 
for building. 
146 cubic yards of sand excavated, hauled, and washed for 
mortar. 
370 lineal feet of ashler, 17 window sills, and 12 hook stones cut. 
7,800 pressed brick taken down and cleaned for relaying. 
48 cubic yards of excavation, and 
40 cubic yards of foundation laid. 
57,800 bricks laid in storehouse. '1• 
392 square yards of wall plastered and washed. 
520 square yards of wall oiled for painting. 
662 square yards of ceiling, base boarding, cornice, and parti- _ 
tion put up. 
356 lineal feet of copper gutter and down pipe adjusted to 
buildings. 
2,072 lineal feet of stone cut for sea wall. 
90 lineal feet of sewer laid. 
12 cubic yards brick and stone broken for concrete. 
150 cubic yards sea-wall taken up to enlarge ordnance yard. 
100 cubic yards of coffer dam formed for building sea-wall. 
452 cubic yards excavation for foundation of sea-wall. 
17 cubic yards concrete foundation laid. 
507 cubic yards of stone laid and 127 feet of coping and iron 
fence set. 
686 cubic yard of earth backing to sea-wall. 
1,014 square yards of sodding cut and laid. 
207 lineal feet picket fence put up . 
964 lineal feet iron fence painted . 
1,100 square yards sea-wall joints cleaned and pointed. 
89 square yards of boulder paving. 
1 shed, 33 by 24 feet, erected for cart and tool house. 
300 lineal feet lumber sawed. -
750 square feet of roofing done. 
5,467 square yards whitewashing done. 
Inspected a~ contract establishments. 
531 Colt's rifles, pistols, and carbines, and appendages. 
2,000 Sharp's carbines and appendages. . 
SECRETARY OF WAR. 
536 barrels, Burnsides' patent, proved. 
50 000 cartridge cases, brass, for carbines. 
6:800 swords and sabers, Ames' manuf~w!ory. 
53 926 pieces infantry accouterments. 
14' 042 spare parts for repair of small arms. 
70:050 ball cartridges for patent arms. 
560,000 percussion primers for patent arms. 
13,294 pounds laboratory paper. 
BENICIA ARSENAL. 
COMMANDED BY CAPTAIN F. D. CALLENDER. 
The principal operations at this arsenal have been as follows: 
Permanent improvements. 
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The new arsenal storehouse, one hundred and seventy-five feet long 
by sixty wide, and three stories high, with two towers on the diagonal 
corners, each eighteen feet square, with loop-hole windows for flank 
defense, built on a plan approved by the Secretary of War, is up to 
the height of the side walls, the gables and towers remaining yet to be 
raised to their proper height above that level. The towers, in addition 
to affording the means of a flank defense of the side and end walls 
of the building, will also receive the stair ways for the different stories 
of the building, and the rooms in the towers will also afford storage 
.for many small articles, and, besides, serve as cleaning rooms for small 
arms, &c. There are loop-hole windows ·also in the lower story of the 
building, which is intended for the storage of gun carriages; the 
second and third stories designed for the storage of small arms) &c., 
will have glass. The building is of Benicia sandstone; the exterior 
face of the walls is rock face, and the interior hammer dressed. The 
frame for the roof is prepared and ready to be raised; the slate are on 
hand, and the building will be completed and ready for use in a short 
time. The walls of one set of quarters are nearly completed, and the 
roof framed, &c. This building is of brick on stone foundations. 
Thirty-five thousand three hundred and seventy-one cubic yards of 
excavation and grading have been done on the line of the new arsenal 
storehouse and quarters, and the site prepared for quarters No. 2. 
Articles fabricated. 
80 tampions and springs for 42-pouncler guns. 
4 sponge-heads for mountain howitzers. 
12 pent houses. 
34 pins for limber chests. 
879 parts of horse equipments. 
149 holsters for Colt's belt pistols. 
120 picket pins. 
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5 hn.mes. 
1 wagon bed and pole. 
2 cart bodies . • 
4 benches, 1 table . 
261 frames and other parts for windows. 
55 iron bolts. 
71 tools for quarrying . 
1 derrick. 
747 arm chests, ammunition and packing boxes . 
347 cartridge bags for cannon. 
1,933 cartridge bags for cannon . 
660,350 9artridges for small arms. 
43;026 pounds balls for small arms, pressed and cast. 
230,250 balls for small arms trimmed. 
218 cannon cleaned ancllackered . · 
68 artillery carriages and mortar beds cleaned. and painted. 
27 heavy cR.nnon mounted. 
24,696 shot and shells scraped and lacquered. 
1 garrison gin repaired and painted. 
5 pack saddles for mountain howitzer repaired. 
9 artillery bridles repaired. 
1 battery wagon and 1 forge repaired and painted . 
1 derrick and 7 carts and wagons repaired and painted. 
221 ammunition boxes painted. 
30 gallons lacquer made. 
250 pounds of paints mixed. 
260 rifles repaired, cleaned, and browned. 
140 small arms repaired. 
180 sword belts and breast straps blackened. 
59 parts of horse equipments repaired. 
49 saber belts and knots cleaned and blackened . 
1 windlass, 1 fire-engine, and 1 hose cart repaired. 
1, 715 tools for quarrying repaired. 
16 tires set on wheels. 
47,243 feet of stone quarried and hauled . 
48,180 feet of stone laid in storehouse, &c. 
292,000 bricks laid in quarte;rs. 
8,009 feet of stone cut . 
Lintels, sills, jambs for windows and doors, water tables; brackets, 
frieze blocks, and a portion of cornice cut for buildings; buildings, 
fences, machinery, wagons, carts, harness, gun skidding, &c., kept in 
repair. One hundred and forty-three issues of ordnance, ordnance 
stores, and supplies have been made within the year for the use of 
troops at posts and in the field, for the preservation of the armament 
of fortifications, and for arming and equipping the militia of the State 
of California and the Territories of Oregon and Washington . 
The following ordnance and ordnance stores have been .received and 
stored: 
18,000 stands of rifled muskets. 
50 Colt's belt pistols. 
300 Sharp's carbines. 
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2,500 sets of infantry accouterments. 
180 sets of horse equipments. 
2 :field batteries, and 
1,606 packages of other ordnance stores. 
NORTH CAROLINA ARSENAL. 
COMMANDED BY CAPTAIN J. A. J. BRADFORD. 
The principal operations at this arsenal have been as follows: 
Work done. 
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1. One new gun-carriage and timber store: At last report the walls 
of this building had been· carried up to the spring of the arches ovt?r 
the openings of the lower story; since then they have been complete~. 
The second floor and ceiling joists have been procured and placed m 
position. The lumber for the roof has been procured, the roof framed 
and raised to position, sheathed, and slated. Fifty-two large inclosing 
venetian frames made for lower story openings and primed, and 480 
lights of window sash made for the upper story windows, glazed, and 
primed. Thirty iron colums for support of second floor and roof pro-
cured and set in place. Plank for :first and second floors and for stairs 
procured, and those for . :first floor and stairs prepared for placement. 
Wide glacis formed round the foundation. 
2. On northeast tower: The olc.l roof removed and a new copper 
roof substituted in its stead; pointing of the parapet walls, joints of 
coping, &c., and other work done to prevent leakage; interior partition 
set up in office, and door made for same. 
3. On southeast tower: The old copper roof removed and replaced 
by a new one of same material, but different plan. Pointing and 
other work done, as on the northeast tower, and for like purposes. 
4. On the arsenal: The old sheet-iron roofs of the wings have been 
removed and replaced by stout tin roofs; extensive slate repairs and 
pointing have been done on the entire roof; the scuttles have been 
removed; and the gutters, leaders, &c., have been adjusted and 
strengthened with additional clamps and hooks. 
5. On line of shops, gun-carriage, and timber stores: Extensive 
slate repairs and pointing done on the roof; gutters, leaders, &c., 
straightened, adjusted, and strengthened in position by a large number 
of new clamps and hooks. 
6. On barracks and quarters Nos. 1 and 2: Repairs made on roofs, 
gutters, leaders, &c.; new leaders of larger dimensions made to drain 
the roofs of the porticoes of both quarters; brick pavement of yards of 
quarters No; 1 repaired and extended. 
7. A well: Twelve feet square and forty-two feet deep, to supply 
water to the boiler of the steam engine, smith's forges, and for general 
shop use has been dug and curbed with brick, and a house to cover it 
begun. 
990 REPORT OF TilE 
Other wo'rk done. 
Five hundred and eighty muskets, damageu at sea, cleaned, repacked, 
and stored; thirty-two sets artillery harness cleaned and oiled; all the 
machinery repeatedly taken apart; cleaned, oiled, lacquered, and reas-
sembled; steam engine and machinery operated from time to time, 
when required. 
Fabricated. 
One hundred and :fifty screw-bolts, washers, and nuts; 105 rafter 
straps and ridge saddles; 230 eave gutter hooks with nails; drill lever 
handle, and cold chisels for machinery; four brass spiral springs for 
cut-off valves of steam engine; reinforce irons, nuts, and washers, &c., 
for well bucket; frame made for force-pump of well; 2,500 stone cut-
ters' tools repainted; sand, water, and lime hauled to mortar mill 
therefor, and 5,500 cubic feet of mortar made; entrance bridge to south-
east tower repaired and repainted; two cistern force-pumps repaired, 
and their seat frames renewed; cart repaired; horse and mules shod ; 
196,300 brick received from kilns, and 76,500 feet lumber from mills ; 
200 cubic feet compost formed and applied; roads, pathways, and 
, public grounds repaired and policed; care and grooming of public horse 
and mules; night and Sunday watch duties; care and police of stores, 
public buildings; office duties and supervision. 
WATERTOWN ARSENAL. 
COMMANDED BY CAPTAIN T. J. RODMAN. 
The principal operations at this arsenal have been as follows: 
110 sponge buckets. 
915 cartridge bags. 
Articles fabricated. 
7 24-pounder pent houses. 
42 sabots. 
23 cartridge blocks. 
42 shell straps. 
42 cannon wads. 
960 pounds mixed paints. 
Other work done. 
' 
Extension to gun house thirty-five by thirty feet, two stories high, 
brick, put up. 
Timbers placed between the feet of eleven columns and brick piers, 
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to prevent the columns from crushing through the first floor of north 
arsenal. 
S.ixty wronght-iron stirrups, with jibs and keys put round O'irders 
ancl feet of main rafters of west and east . timber stores to preve~t the 
overthrow of the walls by the outward thrust of the roo£s and the 
weight suspended from them, in those buildings. 
The fence inclosing the gun yard at South Boston Point, repaired. 
73 24-pounder barbette carriages repaired. 
7 24-pounder barbette chassis repaired. 
79 feet of steam and water pipe repaired. 
1,680 feet of paving laid, in west timber store. 
110 feet of shafting put up. 
194,828 cartridges for small arms broken up. 
80 gun carriages and chassis moved into west timber store and 
piled. 
780 boxes saltpeter moved from second to first floor of north arse-
nal and repiled. 
320 boxes saltpeter moved and repiled in second story of north 
arsenal. 
3,457 pieces gun carriage timber moved and repiled. 
3,457 rifles cleaned and oiled. 
13,908 shot and shells cleaned and lacquered. 
177 guns cleaned, lacquered, and oiled. 
5)320 yards of painting put on buildings. 
17 gun carriages and pent houses painted. 
2 old pumps removed· from wells, replaced by new ones, and 
platforms repaired. 
10 barrels cannon powder pressed into accelerating cartridges for 
15-inch gun. 
570 pieces of copper prepared for determining pressure of gas from 
fired gunpowder. 
16 shells prepared to determine pressure per square inch, due to 
combustion of gunpowder in spaces varying from one to 
twenty times its own volume; also pressure due to the com-
bustion of different quantities of powder, in spaces bearing 
a constant ratio to the volume of powder. 
For the determination of pressure due to the combustion of equal 
charges of powder of the same quality, except in sjze of grain, from 
the same gun and with the same shot; twenty rounds were fired with 
tbe 11-inch gun, and thirty rounds with the 42-pounder gun. 
For the purpose of determining the difference in pressure due to 
equal columns of powder behind equal columns of metal when fired in 
guns of different diameters of bore; ten rounds each were fired with 
the 11-inch gun, the 9-inch, and the 42-pounder gu:qs. 
10 barrels cannon powder; 
3 8-inch Oolumbiads; and 
13 12-pounder bronze mounted howitzers proved. 
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Gun iron pTepared and tested. 
n pieces for extensibility, elasticit.y, and permanent set for every 
1,000 pounds up to the breaking point. 
9 pieces for compressibility, elasticity, and permanent set for 
every 1,000 pounds up to breaking weight. 
8 pieces for absolute tenacity. . 
8 pieces for ultimate resistance to crushing force. 
8 pieces for transverse resistance. 
8 pieces for permability by water and ultimate resistance to a 
bursting force. 
8 pieces for specific gravity. 
Specimens of wood prepared and tested. 
150 pieces for tenacity. 
97 pieces for resistance to crushing force. 
60 pieces for diminution of resistance to crushing force, as the 
length increases from three to twenty diameters. 
18 pieces for relative resistance to a crushing force, of cylinders_ 
and prisms of same wood, equal areas and equal heights. 
Extensibility, restoration, permanent set, and ultimate tenacity detenn-
ined on sixteen samples of boiler iron and one of semi-steel. 
Pressure required to shear the following metals determined. 
Flat iron, of all thicknesses, from .057 inch to .615 inch. 
Sheet copper, of all thicknesses, from .022 inch to .300 inch. 
Sheet yellow metal, of all thicknesses, from .020 inch to .050 inch. 
Round iron rods, from .320 inch to 1.142 diameter. 
Round copper rods, from .635 inch to .943 diameter. 
Round' yellow metal rods, from .648 inch to 1.110 diameter. 
Pressure required to punch a circu]ar hole one inch in diameter in tl1 e 
following metals determined. 
Flat iron, of all thicknesses, from .057 inch to .615. inch. 
Sheet copper, from .022 inch to .300 inch. 
Sheet yellow metal, from .020 inch to .050 inch. 
Also pressure required to punch holes of different diameters ~from 
.200 inch to 1.5 inch in :flat iron .105 inch thick; sheet copper .150 
inch thick~ and sheet yellow metal .05 inch thick. -
'tores have been iRsued to Forts Adams, Constitution, and Preble; 
and to the New York, Augusta, Mount Vernon, Bat0n Rouge, and 
i ort Ionroe Arsenal .. 
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CHARLESTON ARSENAL. 
COMMANDED BY CAPTAIN J. GORGAS. 
The principal operations at this arsenal have been, as follows: 
Articles fabricated. 
1 set of maneuvering blocks and rollers. 
4 pent houses for Castle Pinckney. 
3 iron bedsteads for enlisted men. 
1 pair smith's tongs. 
1 watering cart. 
1 iron ~xperimental carriage. 
Other work done. 
998 muskets and rifles) cleaned and oiled. 
42 lanyard hooks made. 
993 
4 taps and three dies made, and two repaired. 
Elevating apparatus of five columbiad carriages, and two 
eccentrics at Fort Moultrie adjusted. 
10 8-incl1 guns arranged witl;t sites. 
1 box for forage constructed. 
Former and fixtures for bending traverse circles made, and 
forty-three traverse circles cut and bent. 
97 bolts and nuts made and repaired. 
12,000 unserviceable cartridges broken up. 
At Fort Moultrie and Castle Pinckney ninety days' work has been 
done in arranging and repairing armaments, pent houses, &c., and 
in breaking up old carriages. 
Buildings, &c. 
A room has been added to casting house, and the whole new roofed. 
Watchmen's quarters new roofed and old fence replaced. 
A cistern, 1,600 gallons capacity, built; five grates set, and fifteen 
pairs of blinds put up in barracks and quarters. 
Foundation -..vall of inclosing paling replaced, and paling white-
washed. 
All the external, and some of the interior wood work of the build-
ings about the square painted two coats. 
Balustrade of old and cupola of new arsenal painted. 
istern house painted and sanded; concrete inclosure for manure 
· table yard madf and roofed, and large cesspool filled up. 
522·nn..pJJ.t up, and room for enlisted men ceiled. 
19 sword bk9, each 300 gallons, made and put up, and two new 
25 bayonet scabt made at old arsenal. · 
17,939 shot cleaned a~t. 
1,060,000 unserviceable,~  and storeJ. 
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TEXAS ARSENAL. 
COMMA "DED BY CAPTAIN R. H. K. WHITELEY. 
The operations at this arsenal were as follows: 
The site for Texas Arsenal selected in the southern part of the city 
of San Antonio; the land surveyed and purchased. It lies on the 
west side of the San Antonio river, between that stream and Mission 
street; fronts about 210 varas on both; is 670 varas south 0f the main 
and military plazas, and contains 15y<f0 acres. 
The ground has been cleared up; board fence erected on south bound-
ary; frame office, tool-house, carpenter's shop, cart shed, privy, and 
stone and lime house, to hold 200 barrels, built. 
The San Pedro irrigating ditch, located in a straight direction across 
the arsenal grounds, 566 feet long, five wide at top, four and-a-half 
feet at bottom, and three and-a-half feet deep excavated, walled on 
both sides with hard rock laid in mortar; two stone bridges built at 
road crossings; nine irrigating gates and three sets of stone steps built 
in walls, and bottom paved throughout. 
Arsenal office, twenty-five by sixty feet.-Walls built complete; 
columns and roof framing placed in position; roof sheathed and cov-
ering with tin nearly completed. 
Laboratory, twenty-five by sixty feet.-Walls built to include the 
window sills. 
Magazine, 110 by 30 feet. - Fonndation built complete. 
Well dug and walled up. 
95 requisitions for ordnance stores filled. 
5,389 small arms re1mired and cleaned. 
MOU.KT VERNON ARSENAL. 
COMMANDED BY CAPTAIN J. L. RENO. 
rrhc principal operations at this arsenal have been as follows: 
Articles fabricated. 
20,000 bricks. 
500 cubic feet pine timber cut and hauled. 
8 cords pine wood. 
Othe1· work done. 
Building erected for circular saw, and lathe and, ... . 
up. 
1, 605 cart loads of earth and sods hauled ft 
wall. 
Sustaining wall completed. 
, . 
.... , 
. ' rancl 
SECRETARY OF WAR. 995 
700 feet of brick sewer built. 
Bridge or road to wharf taken down. 
Timber cut and hewed for repairing wharf. 
The reserve marked by blazing the trees around the lines7 
and placing corner posts. 
1, 933 cartridge boxes cleaned. 
35 acres of land cleared. 
1,050 yards fencing built. 
217 yards inclosing wall cemented on top. 
850 boxes of arms hauled and stored in arsenal. 
127,200 musket and pistol cartridges broken up. . 
36 pieces of timber procured as specimens, and forwardecl to \Vater-
town Arsenal. 
Stores issued to Fort Pickens. 
Public buildings repaired and painted. 
Ordnance, subsistence, and quartermaster's stores hauled from 
the river. 
Roads, bridges, and sewers, repaired and kept in order. 
BATON ROUGE ARSENAL. 
TEMPORARILY IN CHARGE OF MILITARY STOREKEEPER THEO. LEWIS. 




8 cannon scrapers. 
4,000 cartridges for small arms. 
2,215 cannon cartridge bags. 
410 pounds of paints. 
88 packing boxes. 
Articles repaired. 
103 muskets and carbines. 
40 bayonets. 
20 baronet scabbards. 
93 powder barrels. 
Other wm·k done. 
522 muskets and rifles cleaned. 
19 sword bayonets cleaned. 
25 bayonet scabbards cleaned. 
17,939 shot cleaned and lacquered. 
1,060,000 unserviceable cartridges broken up. 
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360 rounds field ammunition overhauled. 
22,000 small-arm cartridges rebundled. 
2, 730 square feet of pavement laid. 
80,000 pounds of lead melted into pigs. 
3 field carriages repaired and painted. 
• Exterior walls of quarters_painted. 
1,650 packages ordnance stores received and issued. 
VANCOUVER DEPOT. 
CO~IMANDED BY LIEUTENANT W. T. WELCKER. 
During the year the United States troops serving in the department 
of Oregon have been kept supplied with arms, accouterments, and 
ammunition; several acres of the arsenal site have been cleared, by 
removing the logs, extracting the stumps, and grading the ground; a 
temporary stable built; a temporary cottage built for quarters for the 
commanding officer, and one for the enlisted men. The last two are 
unfinished, as operations on them were suspended in December of last 
year, by General Harney's order. , 
· Some of the principal issues made were the following: 
112-pounder brass howitzer and carriage. 
657 rounds of field ammunition. 
184 muskets prepared for bayonet exercise. 
320)205 cartridges for small arms. · 
119,000 percussion caps. 
1,350 pounds horseshoes. 
26 side bridles. 
609 pounds harness leather. 
H. K. CRAIG, 
Colonel of Ordnance. 
ORDNANCE OFFICE) 
October 30, 1860. 
